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CHECKED mK4'i 
ibr tt» m/a?i of ?*«^ « degfS^ o li» lloehcralstiy of tl3© -'^ limns 
(ii) 
m^uMai 
in a l l vegioAS of tho iiofldi« It i s a pt«>to»oa2i ^mmoite iiiiiooe 
fiattaral, boat i s a^ r^^ aroatly, tfie tmm!^» tn tlio 'mtsallart tatasfclnil 
tract tl» lu'^fi 1© msfc fsrcffaently isu»3ii?ea, ai^ t!^ la?l!e lutostl'j© 
io af3?sscted •aoro tt»a tfeo s«ill intestlf^, 2isau© iwenioa Is 
4Q0ta!KJ©® of tissue imsLSian ^ ra often rontrilsuted W ^^ colojjic 
Ba&bat lift, if^ fV^ t^^ iQt!^ ^ f hii ^sntaoltlc raeba ^as t)OG!i ©irtcasi^cl^ 
otti^ o<3 ol^eo ti'TCs itrsesjoiJloil* Its n^eeico to a®SdciQt«5 vtth 6 
tsrplcfil. ititooti'ij^ aiosam co^nosily fciDW5 GQ aioMasis. >Gc:*t3!30 
of i t s ffo -^mcit sn«5a^ to ot!»r olteo^ t!'o ryattooftjrioals of 
li^atfltoii sj©ct^ anl8E3«| r.itl t!"0 arooi^ ans^rig tenan® ^otjons©© l i a 
la f^ numljer of oV^r |>ar%tJitlc lifipctlone as voll* latJilir i« 
«eeitr«telar knova about @io<pa,rod iiirm i^its' to anoblftsis tn mon* 
ffmm 10 m eoiwincing «vli9<i(pe lbs* t!^ aBi?eloir»5nt of m^ 
r«9l«taieo to rclnlfection 'Jltl^r, 
t)ie lllxtrfttlo!^ of a variety of a«ti«5n0 f»!>a i». h i^at^ i^vtie^ 
Indtieoa a co^idax antlbodsr i«itionaa l i t^o fioot tlastit* tactile 
antliPfia af« eaiMbla of In-luclnir aueh antl'^dlas tlmt ei»fi flat 
eoai^ oAiinty agglutliiatQ ealtt aiA nre^ lnlt^ nt© Ttrtjtolna* Cort<%lii 
pfotalna in i^belt^mwmhm aitlr^na 9tlma.ato a Mg!h l e w l of mtibod^ sri 
while othor pratolns am ?iot ab3.c» to do «o* Xhla "^ lar p&vfmps be 
( l U ) 
at^tgealcity of tfeoa© ^itigeo f^ nf>toln»» Ifi fcMs irtudtr wfcole* 
issstigsas 55«s!5«s«^  fm^ maatsstte om axeaic eiiittirosi after 
ontlfsoa worn founa to pooseos Mgli r^acfei^ty nn'! orjctJiflelty* utoa 
to!3tc5d Q{^ l!tsfc (ntl^tfl^le-^^ii^ hiatftitrfciPA (TorsoxoMc) witifoa mvms 
in varlotio oeutjloficol tes t s . Xlr^ s© firactloM tms^ ola© used Sbs? 
nirtlior «lJaff©cton8l!ie tim i^ntic^a©. 'blocular ^oicjtit ofitlntitions 
by 0©1 filtration ( 'o:*!^ae» Otoi^OD) Imuo liitUfiGtedi t>.at ^^actloa i^ ^ 
io 'ti''?o «!) of Q very fcin^ oolceiaar uole^-t s^ocloo of rsit>tQl*i, 
. >nctlofi F | ^::^afed to foil i?i tlK? orelonlsa ii 'alt of t to f^l tr?o 
of this 5>nrtiort trio mt m^tran^tol^ dotonSicd, bccrrjoo of tli© 
norMcveilaMllty of a saitaMe ^irotola .^nsfeor. !^mction Pp vas 
also fbui*! to contf^lji fclgl^ sioloeulnr tieicH n"n©cie3 of nwjtela* 
Thin fraction xms ala© oatsM® ilie loliietjiar veiflit • t^tifo of 
t!« ©Mniioy©a protein ni*^4c1s@r«» riatorular weipJits of tbfts© aatiftsn 
fraetlois v»re, bovcmsr, ©stl-antod a^pitexliately tflt^ t!» help of 
an «<pation atHved f«>*!j t!io «!iata obtiii«^a fron t^o atjow ©tallies, 
rraetiofi % vao fbuid to ffell i i t!» 'a»l©rt3lttr weigfJt ran/?© of 
&rwmd d9#000. 'H^e flection I3 shoved raeleeular hetoitir<*«»it3r» 
i t s taolertalsr weight coidd rtot fmm tjeea ^WTjeily aet©rffllied« 
On c!t0?3ical analyti0| I t ima fbund tK^t the i>it>toln to 
eai<lio1^rato mtio 1^ firaotloa 7^  vat i t s s t> an ttiat of flection Fg^  
CiT) 
F^ « Tfio itntliPBJilc ofwrificlty of apsctlon ^ vat avirlptit f«ia I t s 
tNihairiour m <|iiantitativ@ preeipitlsi titmtioiis* fl'ailmrijry i t s 
rtiax^ !3o?30fea®lty «a0 clearly aeflfmbl® la tioljracrsflaaliSo sol 
oloctfopi^reQlg* %tm "lolQeula? cn©ci©s of anticea protolna la 
fpactloa Pg appeafca feoTOf^'ieous iM i»el fUtratioa 8t!i^ l©0# 
""raeti^fi I^ also 0i:0w«! a el^sfw ftctf^ s f^ieneitjr la ^oljmciTiaiias 
^l elQCtmrt)omatBm Anfclgf* l^fatly| fraction F^ vas fiot aa 
0^?clfic as fs?setlofi l?'^% J^etlon % ^Mcfe ms fotiati l5oT*>gofi©ous 
la col fUtimtloi r.u'''lG% alao QI3OWB<I a ct-r^ tsetf^rogifielty in 
poljmes^lanl'Jo nel oleetw>rlio«3ol«» I':j'm.io^ffui3lo«i nnd l-rRino* 
eloetsti^lioffotlo aaalysoo of ? | m3 j^> tsiw micresto^ tint tlxsoo 
t ^ fwictlo'13 «oro aitlf^aleiaiy, fK>i.l(toitledl» -^ at fi?actlona 
P^  aia rVj V0*B fouTJi ©rpally PKmctlve af»l?5sfc a"itl»t#l:»l®-. 
^ J^LfltelS^Aga (asccfiie) ait If ^ i soaia, 
rrtnetlonatlofi of axenie (^ti^ilti 7Iiliar^) mn6 aono t^enlc a!itlpQH« 
on ^phaaex CJ*2t30 eoltttaaa gave islnillfir TOiult©, WQ Isolated 
ftfttlien fmetions ff^ ra axeilc f la !3o?)os6ilc ajJieba© vore largely 
fbund to fiotsogs a olitllar ntlftnle* taalcs up* 
Af^igtn frtetlons f^ and I^ j ff^s jmt^xQnlt nid asconic aasobaa 
vofe both fbuna to eofitaiti potutt antigens^ eanaMe of eonfferrlng 
high arttlgeoie reactivity to th« irartous aitlgeii-antlljo^ 
roactloos. 
M 
lr^ o -^ ast ably guliSea 10 «itt5 Ma 0figaeiou8 cpltirioa nmt ©f»eoiiwiig»* 
n@nt to ffieco'%ai0h im ao^ition* 
I an ia^tstoi to t>Bi8f, Astefe "^ ga fbr VstJ i^^ lag 10 thus tab, 
fscliitlua ana l?tnfs, ''asiJir -4»teian a!*d Intlaaf 'lioalJi fbv th^tv 
ifivrjlita^e tmHp^ I «s ©dially tn«lebtea to "^ f^* i\ t%jid .naditiii 
tor Inauctlfif *« iiito tlio ^isel|:a.liie of 34of*!iooietiy» 
It 19 %rlth c^atittiae tlttit I eHtond qy tliaifes to ^ reooaitsh 
colledfi«3Sf *mrfclculafay to »Ml .>l3Di*| i^ stsatKtatst ll@ati» ana 
'laaMat tJi3Lah 31i5^<s»i ^or t l r lr or»on©r»tloa an^ l^ltJ. 
I 0%» fttcfi to mr mm^T^h rnsapt *# ^peaaiddia, Jr» ^^ olmib 
A» 'Cliaii, 3r# m&i£L **a!*5©a» J^ f^ iiafi, -^l!* ^ Eimml, a^«H»<i A» 
•*l1digal f^v atmtr Is^^adipa^le ''iarusslojia tad f^lp. 2 isist 
ftla© aeltfiawlo<lfe th© t«cb»iicf»l asclstane© of late %• tfe}5<!» Xalivsi 
i^ ban WSTO vas aitmsra vllllnf! to «irt©n<! Hs holp* 
Tl» fliittfleial aiip«on f»o^ tl^ i^ouria. »*' ic lcit l f lc mA 
Ifi^atrta %aaai«li (CSXa) ^n^ig t^# course of tltlo uofk la 
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7^^-nt>a1^. !-:;^^Qtyt%^ l l l^Ct io ! ! MS m ^ Xl&»Vid3 distribtlt lntl* 
T^ in'^l'^mm ot i?i%«Jttor> is g&.orally Mr;l2or in t!2R tmniea t!:aa 
25ynleiie afi5 |0V l^5©yed oirtrlTOaaQaft^  sanltatioHf t ^ sevoJlty of the 
l!i :'ol lEJX» cotsfifciflca as in *ae>«j variiTer iidaees, r^tlnn V^M rmalt 
fiunyter <"«»'^ ti«3r I t Iras been liertasliigly wid^itt tt^^t ^ ^#iftXy^fiy 
!'.m5 a fosiufejlltai r^tstrttaitlon fwsm t^ .f! afctlc to tfm ait turtle, 
Tficsteys lUtfif ii|!etf tmt a i i »c® as^ .10 baHdero tw Ifif^tJbfi • a l l 
pssopl.o wft e^ eAStUr fusaeo-ptltSlc to a sl^Jdlar 03R s^iir«^« It fsf tt^cto 
mljont 10 '?«jr cent of thei t.'oHd'ft fxipjlfttlofi ^ t l i vaiylt^ 
ot^iat-^io oittbf^idss 01* Ign3@r©j»f!eulcit3r of ellileal afleManis 
«ao«t fi^^dntly enae fmru t»onlcal ar«*aa aacli as Colusibla •% 
i:gypt »'• , Indla^, the TMlluplriei^^*^^ and the Pie^ i^ ini emal 
aone'^ »^^» , SNit la rec'Ot ysafji, tb© ^wloiJMnt of m » 
•opiiidtlcstftd i9etho<S8 of diflke^sit an<S epldN»lologleatl 
aiiv«»mftiie# htt« x«imal«a a mwptisiinglj high liieiaeiice of 
lAl%etl»ii e-^n ffna tb« t^aporftte f«gl»ii«* fwom tim to tl«», 
•fdiauile ottt%i9tilis #f eiinlesl aiioblasla Itavo •eonrod in |il«eot 
%wem%%t But tie ftpmx«!iily ov^x^ooked tticir DotentisOL •i0il« 
fieaned* In MB efitlmsiaMi to itien-ilfiata a diiot^ a^ia floiiellate 
C^ ny^ f^i tUfUllTfii, as a eausativo ai^nt foi* intestinal (Sistnrlnifxees* 
lietiia^^ aid Cimaifiglirf^ in Xadia, aid later Gmmi?^ as»d 
otlmra i£i Italy tihilo (Mectif^ tli© T>f0©e?ii!© ©f aTJol^ © in t!» 
ffeets «f sici! anil teaiti^ per^rta <ieittl>le^  t!^ cliaieal ici^ftipc© 
af tbssm t^tmargmtl^^* ^ "^ 5^ £^ieh| a ciinier^ aasista^it in 
3t# !%ter®liiiirif dlseoireipoi 8»tt3.® asiet»®® witB inlesttfi i?aa uaiaod 
eeila ia t ^ ^lyaeiitaric ataald of a intent* Latar^ at eaatopssr 
of tMs •^ticfit IK5 ietactoa ttia pssasofie© of m^so colofiic nicest 
f^ich %mm co«t&niaat<*ft with actiiw gg9©!ia®» nabseqaoiitly, li© 
iat«3^c<i«?. my s^ ertu^  mm of thi© ^n&ntoTtc ^astxuosi lato 
four dogs* Ofia of t ^ doga !la«i^ opeA ^mntevy as!hibiti*ig, 
y!:aa aaeyifieo<3, coionie iesloaa coJitainifig a^tmo sitsilnr to 
ttiosa aa observed aarlior in tt^ rioat !9orta*7i of Ma r>atia!it» 
Qbvowr« lomh failed to ar^raoiata th» ia|x»rtafiea of Ma obsamra* 
tiaaa* Tftsmffc aewwa ott^r ims^rai %$kv> Kdcfo aid Oafflcy^ ^^ , 
Kartaaia^f^fi-^S^ iCfusa tm Pasijaiaa^, Ulava^O, OiiarS^^ :?tajigal3^, 
%8far aad Sbek^B, Koin^s^, and Sttoag^ vaza at>la to daiaoaftfata 
fiiMi ^Ifsai^afie easaaf and ia mm& iastanoaa also fmcm ^baeaat 
of tha limir i^d braiai t\m tbe irariout iMitliologije atatao vora 
daa to t!» tiiaaa ifivaaiaa \fy tl» awitiiMi. 
Savaa ai»eias of tgaatka ara lagavdad as natural mraaitaa of 
3 
'ttttfflirf*** KitoilliUa (^iti»i i^) Oaltb m^ itirmtt^ 191^ 1 
F^ y^ yfi—» nMM^  C^ n^crmti and O C^onnerf 1917) B»ig| 19l8| IfiteKt8i& 
Hiilflfilftli <voa !^«asdt| i9i2)f aid ^fltaaatim t3mi3JA^^rm9 
&fi ifiSmWLtont Qt tl50 taofoth^ all tbe otber a'Wlm© are listed a» 
Of tho s i s o:K5Cio9 ®f colo!Witt!haMting a^obaai o?i2y 
Ik tlilslftlarfeifta i s itMSocaisea Q@ a mtefitica patlwcoa* Ik aEiiSl3ift 
lo pp'WTslty rogoi^i m siaa-patfcacQutiCt altlaaaeh cos^ ei?i^ ©zie© of 
it© aoaoeiatl©?! t?itfe mutntfi iiosjiplioic agraptons Isaa ti^ ca re«o«fedU 
Jigriaiaaayi i i , '^f i^^ .f i^*^ -^^ s also Itcea t^ie© ii^ Jsorcca i!i mt€ttiW 
c»t©piia»# ^tl»ueh i t io timt meot^'^zQ^ ttat tlio ©rganiiias fmn^ 
xmm ^volimWiT a siJoeieu of % f^fl*f^ ?,'^ ,ft^  ot ooiu otl»r fm^m 
%%vtgtg QisMiba« 
3«f«i*l tfiteies ©f fspee limine a*a@!>a© te^ alao t»«tii 
dtterilMi^ %f« eft»% tfmf am fou^ id as fiKnatativo puBisit^s, 
ffM^iiiifig «i9ttN»« oeeAsioAaaijr reviortod an "^mn^ in i!»ii» 
iirlua* mKW9V9il speeiis of TiffifliyilMflillftt t^y^^nrflf^li ^ ^ 
%;M of th0 1011 xtie«g£ii«td s'^ octiea of afiiliao« temmiHy 
found M Dmmsitet of HHBOA ifitettino, are aa follevai 
4 
1) jiHantitMi ntatffiXytilgt ^tmskmm^ 1903 
It is nov recogni«ea thafc ^ laoo true ;k ft,j>gfeQllfc,lfiftf 
ant', t ^ n a i l fiaa-^ atfYieoTle er^ociss of li^ tf^ y^ nftT^ ^^ t th®w ia 
a tMM BW»ti!> of aistiao t?ith <pa«il»it^«at© cysts t^''t infeet 
naff . *ii?jf^  nro tiot natf^eoile tnat laestJ otlgistaily €tet©ct^ 
b©caa0O of tfeoii* abllitsr t& itmg ^ tmm to3«ximt«»» Ttmm txm 
rtm mf^tm^ to QS ^ ^^ gt»^ yf^ 4^ *^  *, lHio orjeb^, Tijey i^ff&v 
mt^or ntftor etfain dSS&svomiGO liaw tjeeit fonfiiS oa tfeo tensla of 
tmsjp aittco-ilc aiff^roo^a la it3!:aiiiooloctsfep!3&xtJSl«^ t^ itJA 
te00 coapcoitlo't ai'i c^ eiotis ol^i,3:?» a^a in t!^ Ifomfliioi^oeont 
atudle«^^» FOP t^ e^ first tiao, ge-ict4c Hoteseeofislty %ilt!^ di t te 
stABin !sas also tKscai ^^raaastratod By UOITC tmislsoaoit© sis© as 
a gonetle siartter^^, Xra?isf^r of c^-ietic 'aasteoJ^ s 1^ •isatlnij* feas 
be^a <iaserlbe<i/^  vlth tl*« !>»aauctlo"i of fe:?t»Plds !iet«os» ©laaslcidl 
^^^ Ih. fciatf^vttftft « 1 1 ^ strains, Ttmce strains tmret tmrn^r^ 
ttitstaHils and asias of tbsm soon rsimrtnd Mck to tfm rmms^tH typi« 
INW ^^t^ivt^ift^ is tt*0 oKly S|)@els£s of litostlnal a!9St«t 
kaoifn fbr otrfeai% ts bs potlioi«iii«» to a^aiu It Is an oMlgals 
Dsranlts, m^ sssas to ?iawi aptilo^ed a leirel of iJapssitiwa wljors 
host and the iiaraslte em lioth eosxlst without fmvmim sa^h otl^r. 
vithifi i t* Bmeifie «cologte«3l n3b&}m i«e« the !x»tt*s intQStlnB* 
% amtt m t!mt th» !Kif»«ite mve or xesa ftpiieftra bare m « 
<!onttitaent naft of i ts natural 7<^ eit>Mi»ta« tl^ia Mfh ^gm% 
fit tom^^tiinn 1$ <pitd 0vi^^ tto'^ tb@ fact thaty mm ofttn 
tlMia notf miefe ififteetiona aro usiiallF as:^ 3ipto?«tte aa<l only 
cdn© rt®0 t0 a carritr it&to* 
2^ 0 M^ cyeio of ikMafeatoWca^® thret aisti^t «t««e8» 
Tji0 cyBt tB tfe© iafeetlw s t a ^ tilsleh if itsnally i«t^st8«l %ritb 
food ?KiS Ibtlfifet s^tfcf tto aiatisro foufwmicleatQ cysts anfl th«» 
Ismturo <^&tB are infeetiw. A© t!scj cyoto pass tferotigti t!^ 
I»it08tlae tfcey aro assted uiion W ttm ^lic^atiw g©ii»tt©fis# 
?li® os^systatioa tolteo taoce i^ th© Sfsai intestiftOi and thi 
Qfmn Ibeiirt to aivi<^ oivias ria© to tuiimt i^oat© ti^ i*oJSoit®«» 
^hs iini?Kie2.eat® t r o i ^ ^ i t t ie tfeo g^tiiroly iw^ing ©ii switi-. 
islylfi^ 8t«i6« BfoatipXie&tlo!! Is ^y blnasy fi'ssioa At ttm «!i<l 
of vliicfe tuo wilmtdtoat© ti^plis^it<?9 are foTm^ fwom on© 
pswiiit tMilNiu I'tMi daiiigtitor colls iBEib0O(p0ttl,3r spread ftiid 
ioefoaso ttas siso of tho oolof^* Cgmtf «fe foriosl us tb» 
tibi^soitot «ro ottrried to t!» roetua vhoro tf»» t«ctCL iMteriiO. 
i s a»l9'drttt«d« A Iwrfo nufslior of tUdptioiMjitos eo«ao their 
YogotatiiNi Ametion mA «tart Mcreting an Oftviilopifig wn^raiie 
vhleli forw % toogH ey&% oont, ttm nature tfoplittieoito f ir i t 
oliB^Uifttoo i t s food n^Mnioloft an4 otfier es^oiAftoaie ineaations 
to liteos* « pf^fBtU tMba. Tho piveystie form then soerotos 
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rit« to tt tytiieal flomwrnieloftte cjrat* fhis eitiim <^le i« 
ft^msi^tQA vitMn tM ifttestlftsa trmt of *%%{i* The ene^rst^ 
af)§ l*«ol»IIlaed a^bao are tlion i!ifisslvQly eaxTl«KS to tlie outdldi 
of tiKs tsost fit>a» t^ iowj ttssy •my gmia aeccfio to a aew h»3t« Oa 
reacting itm eoilon of tli© nev ho0fe| oiceystattoa tnkos t^ daco and 
tlw tvofj'^jc miolbm o.'ico tgaii orsai^ a f»3*i ttjo eystt, 
!%r»5i5olofic«dlr» t!» tatfatstmetus^ of ::«jt^ io3oitGS eitl'sr 
ot*fcai!4©a f*otJ ia^mto«5?' e»3"t?a etattiPoot ®^ ^^'^ a?^ *5Ql fioat»f 
%mi^  fbu«ii to be -isro or loo® QI^UDI* in tmasr i^"r»ect», SptsoilOil 
l^ ttramioXOQi^  tjo t^oo tlj«fe n^^bafelr co4tai?i aeid plsos^ hstancs Mw 
lioen ifit©r?5t^ ted m tfmaoi^ stnietai^af oi^  ^^mihl^ vttwB 
v^rticlos, •^ns cs^jaas^^tc esflitJtarical «tfaetui?e® ftt3oiit IS""' ra|i 
loig» apr^aHag in a i^sotto natters m.^ foraiig a ambcrical 
eoiE)l«ie atxiut 1000 i9|t i;i Siaiatorf hsm sUm txsdn f^ flerilm<l« 
riicmgh timse boaies db not contain «ei4 i3»i»aplsataso Ixtt yot a 
^igoativa f^inetion l^a 1>oe!i aseritiaa to thea« l^ton nnS bia 
aa««aiatai^ iei tbeir aRiooXasrir tisatia eultupo at^^es tiafe 
ataoan ttiat a i^f*«et eali to eali noiiti^t i s tiaee0aai7 for tin 
aaabas to amft their eytopatltie affacta* Thair stti^ias frnmi 
ootifif^il t!io i>rmrio»ia wofis oa twmaft i^iltocytea^^, 1?ha a*3oire 
Mitliofa h&m Blm IHiittfatad aooe eup * like atnteturos vith 
a «a!itraX vamifbrm trigirar in thtir aiaetroa tatevoaoopie 
stu<liaa. 71)090 ha-wa baaa intarpfotad tiy tbe-ji as ^miffaiea aetiw 
2yaaao«ta* oapaiaa of dafflairinfi otfioi* ealls^ po^siiay W mwSbtmm 
d8|9olttfii!ft%lon Oil coainrj in eontaet t?itfe ttm tUggor* 31i8ll^ j» 
•ti<aetuf«8 huve also bfi«n aeseHbed in tmp^ffi^itet fmn Hmm 
coXDtt . laiQCtfoa mitmncopy tsao lUrttier foi^ esaea <ilffejte?ices 
aa^ aol€i eoafjX©x Isaw mmr Ue©ji ol>i®JEi@<l in !», l l l ^ ^ ^ f H t 
or in o t ^ r apociids of f^Urf^ arff^ V^ ^t^ufh^ a fim histoeliesiieal 
%lw^ n'^ pear to tew a t^o«t]o!f)(!li*liil If^ietiotu fim en^pt&srsiiia 
ve^tmOxm wxti £buad to t)© pooKiy aevcJjofjodi ^hiio t!» ojrtofOLassdc 
Eieabfian® nas in tte forsi of a tsrnieal. u?ilt 8S6Sl>fa!io eoasistifte 
of 3 la3^2'»* 
Qlm hsm a aifftereatistefl tol l fogloa or uioidu TMi organeXIft 
is tlio site of pn>toiii eofitrojetloiit an^ ii3.so lielps in go^^mtitig 
tl^ Hot'/ of <^ 3rtoi3Elata tliat o*i8W!.«;^  t!iQ o«^ ?^»iim to memi* iieaidtc 
tbfsat, ttoio laae hat an •xsefet-fy fttnction* A largo iwtuhor of 
l30lieal ijfsdiea reprssontinr an mrtfist of riliosoffl^ s liaw aino ^ « i 
obaorvod in ttm call c3rto^affii« T!« call ^ytoTdaaa also lias 
iio*w tfJioH • lilte atructuras wbieh liava liean vnriouiilr itiiatw 
pniied either as iriraaasy or as iaa«fi>ran«a %!l3ii!li usually isarsist 
awn aftor the disaufjaaWTCo of food intcuolaa* Tb© sM'lifiefttlona 
of typical mibeallulur organisatioii in ^fn^^f^i^ 9p09 m.y tm dtia 
to tba diffsrancos in th#i fsoda of locor^tlon aidi p«rtia7»a i ^ 
also rat^rasant a garaaitie adaptf^tion^ . 
3« tmutiMB smmxiH commx 
pti«u3e9« h im®Btiitli» foriJ off troi^soit^ in tihlcH the orga?tiao 
i s a«!t4v@ly laotil© and ea@ilr i%co®.*5i»aM© in tli6 taieyisseoi* 
fit»a a tmBWLf pxQm^ oueciaon of faecol isSteod afiil auinii, A 
roefeifig t>^se or »crst* in ^.leli tm fmvsknit@ ae^iw^ a t^ugli 
eoa% imd io p:^«ai3r found t)M ^t^t^d ia fofasa etool sp©ei» 
30HS, Ttoo vegetative foraa tme/tio ttm mtcvta rm^va.'w of ttm 
iwe&i iiit®stin»» siu leaions as a r^siislt of tMs inli&etloa a«^ 
m^u^l^ wsadlMl in ttm wma of eaecta* fhsjr oayt l>ov8voy» tj© 
foimd aa for ^tm as tlio imcail. ©a'^ iit tinjr eio^mtioaa o» ifiitittlSy 
p»o€i«J©d in tl«s «i<^3a, soon ^ivl^a ris® to ty^sicaa. fla^wsliat»95 
ttlcoi^ of vns7ft^ Bimot i^ aotiie ijicowi oi^r rsn^iy iioaoii'st© 
tlii^ aue^ tte JMScuiGi? coot of t!^ dQljon^ A i«ii^ visgii©! aa^ 
ooaetitKss b® efo<l»d itsiKJltinn ta seircTO into-^tiaal l^ oiaon^ ha^ Q* 
/isiebfta s ^ rtnd timtr wy i«to a portai mtn nn^ 1!>© eiirried to 
t ^ liver %j^m t l i ^ a n t i ^ y nad eaaso t»f>atoc©lluiar !iaert»i3i9« 
IL li;Ulttli£U£& <»3c^ -it»it a i^ onsideimMo <!«§»»« of tiaaoa 
a^Toeificitft ai<l as «Rictj| ^ s t of ttia spacioa m^v^Alf iaimMt 
and Damsitisa t!i© colon* l^peMing oa tim «3it© ana t!» aoiravitr 
of th@ ial^otioni tha clinioai ^ttartifaatatloaa of sucli afi iniimsion 
five riso to a vya^m eoaiaax krmm m a."ie!>iaaia« ^ ii^,iiv^t^^f^ 
i s the onsaaiam tjUlch ia aivaya iafaiafi oi" mtermd to ia cotaac* 
tlon tilth auch temt aa •dyaantaiy aj9a%>a*f 'aaabic aolitia% or 
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and eoio!iiymtJU>.*i of tim l.ivef*| liane^ br»i?t and sKln* 
A MBD Expert Co^csltten Mi classified tfse assebiasis 
e©!!|a«>3i as ftsjm^oiatic caid syap/toaatic* Vt^rimo aanlfeatntiofi* 
of tis© o^ai^ feoaatie iJtf^tions atts described as d^Xlowdi 
:.%n»droe3t©ric Colitis 
i^Gbie dp'neadieltlji 
Co-sijlieattoJis and mtpsilm ©f i^ ifeestifnd aaobiftsis Ificiud® 
porforation and mrito!titlet haaaozf^ai^i iatii8ifaiK;«l3tionf poit* 
'^'srseittfipie colitis and 9trietuf«8« 
S« %tnwinte9ti.ial asi&biftsis 
i^pfttiei 
(a) Acutu fiofwattpfiiiniti¥ft 
(b) Liirar abic«r.8» 
Coiqplieationg of Itmr alitetss t!tclQd»| yaptuvci or •xt«n8ioiit 
ddeondafT baetariiO. IciltBetlofi, !ia«sfttoe«myU9 ftnd «pf«a4 %o otber 
otc, , t^tisout arir Rpparont Itror if«foXv#'3&at 1» also po»8iM«« 
a) P!fttl30£?Bnicitr 
Jisopit© flumorous oxtcasii«i stiidlo® «tth srii«?!aa itostOt ^^ e 
foefeoi® foimi»i!iE tiJ© pattsoEoaiclty aM lnvaslireness of 
kill. M.«^ Tyfe|i*'ft as^ «^ 3^L lorgoly ufilciiowi* ^ ^ aeefmfiitaa %Meh 
& mtae ttjo antbft® fc© eaii ®a acotss saA ostabiisli tte Infteetloa 
In the toast tlssu»« ar© i^ll l .not ftslly ii{t(toi«too<l« It 1» 
fooanaiy beitovod timt mmbm panotrisito tho giat «pitlmliit» of 
the boat aftor bringLni a3xnit tlio tiasna memB%9 wit!) tht tt«||» 
of MatolTtio oAiaraaa vhiaD thay aaevata* the aviaanea for tM 
axlataoea of •oeli aittarooa la baaadi on obaafiratio i^a of tlia *iMttsSL 
aoaiact* vltli ttia gut anooaay and on Matologieal atiidlaa of 
tAteitifiiO, apithftXtaai* Such attidian h«m ravaalad tha aMlltjr 
of tha aiaalwa to pn»diiea ttia lytie sitef^alft iri tJm iafaeti^d 
tii8iiaa« Xa mioli obaarvatlana ttsa aawbaa ata oftaa aaan 
atirsoundad ttf a elaar soiw (lytic azaa) nhiel) la nail laatlcad 
ant fyoB tht adjaeant haalthy hoat tisaaa* Bafly aaiiarfioiid 
tha/m9 observed in the muRGsa, of patients witli «atbie iile«i>i^l€iftt 
inelnae th« formtlan of tyfjtcol bottie«»s)*clc tacti** an* tlie 
!)e>it^ r«^ o*9^ ^ desfcructioa of the 8al>st«!o««u ^ ^ of tl^se el^ iwrea 
laay rsdi^ fw h& «ttzlbatat>X<$ to tJj© '^ ecfeoTiSeal {listTuetioA caused 
OS a 3p08sult of pofiBtr'.tloo sad alf:r?itiBa of ttm ms&hm tfittmgh 
fclio gat max* i^ ksfc ti:®x« la a gsmfiV!. m:;iimr of investlr^tions 
susco0tng tteit Ui, l^ f%^^ -gtic,fi. 11093© Qsos a tsltlf strortg 
r«ot©ol,5 i^e netiiritn •^iallnr i^ti^ity tea oXao b©ea shoin ia 
«flfeiao fcowardls imrieti0 substratoo, 'i'ho * i^t>teol5/tic €*tsr^ c^ -^ wosl-. 
tloii aa^ Itio activity iiae been «tu<5laa tn ^%tatx fsos Xivi?ig 
oi^fiis'39 0tid| SB i«ai as f»oa extracts of tmn^mttt^Q on 
sabstmtos consistlig of i»st>t©ln cmd otf^r ejntbatle liaterlals, 
l^io li'vlnp oT$mlmm Q'ld t l«ir exti*M;ts tmr© both fomfid to iJofi«iisi 
tho ability of hydbmlytlag gelatin -, cm^i% fibi?ifi> hiie!i»glbiii 
and i?»iiiiea • pig gut Hf^ lttielljao* iliiilar cb«>swtogTO'^ teic !mttoi^« 
of amino acids vtsm obtained, as a result of t32rdii!>l.yoi» by tbe 
fi;wb«9y and aftor tt^fitie digestion of th& i»to$ti*^ n^X^ ^ t b 
potlsogeoic and noiwpatbogonic «it»ala3 of ^ blJtollfJ&lgi «w fo««d 
td |iojsaoa» txyptie saa t«r*ti*^  netlvitios* % t&r^ t^m i» «» 
i^riddneo to miggott tbo cis^mttynttc netlirity of tbe pyrmsitie 
mm>hm» ^iwpatbofienie •tralnn of ^ hialfla.illfiA ^ ^ fo««^ to 
tmv* e«fboianMftid«t«« ani!)opd|ytidas«y and dipoptlditso onsyatt. 
v^^ hoftai, earboxypttptidase activity %mQ not di»t«otablft ifi pAtho«. 
i«nie ttmifM* Tbi ptfitie dieostlon of tbtt opitbi^itDi by tht 
wasbao !• ioawifbttt unlikoly boeauso of the facti that ptpfin 
•etivity 1* a»«tly eonfiaod to ft pH mng» in vblcb the pft]«9ito« 
wm 0»nBf«(Uy mn^s^^ inactive in vitm* ttfptUif vbicli i s 
«ft]>«!»3L9 of aigosiins i;;ttifisa.»f»ii ea^dS, ei^tt»liti% is Ibund in 
a l l tt» 0tv&Xnn ©f S, hi«t«3,^tifiii* tlsawsfS©!?©, m d%n%l^%i^n 
bttvQ®^ ^thogenie and fiofwpatl3ono?^ «^  stv^ins ci^ rt INI fmi!® on ttm 
trasiis of tfiid emyad^ atiility* Or^ e tl» oa^^itms hme p6n»%m.tit& 
fitsmtmm infeo t!^ <l9©r^ i* tissue nay ¥gll iti^fii oa ttm auti^ity 
of *tpr0aa4tig fstfifcor* tyrm mmw^& iijclttding l5^ i^iw>fii<It«i» 
^^?.tiso Ii9^ iii%».ii& acid i s a eo-sso!! eos^fws^t of fctJo gmtma 
%flkl.ut%»?iiilai^  cictivity fejs beoa ot«ii0<a ifl tfop^sioitos and 
oirt3 i^6t9 of y*. f^f%^^yt|.j;^  isolator fn»a imti^nts vitb maobie 
dyseifceiyt and aloo fnoa seirerai 3ti*aii8 iMch or© pstfeofonic 
to f»t« aia guinoa»pigs« ^i^aii-j* ioveBtigatiofts v^m alaa 
earrie4 o ^ in sti^ins idolatod ff^s a^asf^oimtie mtijoots, 
A AofLnitt eontlatioii ^tvmsn ttm imtl^fsenicity a!idl ttm nrmarme 
of tliit 9mjm lm« not 9© far txsea tstmtilishta* ftTougb, a l a i ^ 
mxsBtmit of otraina tsairiiii lonami^ fiit^s® octii?ity v^m found 
Tiatfwgtnie to iMaan ana anifiua. I^ onta* But on tbo ot!iar Isandy 
tho abionoo of thia anspNi do%& not !Wic«8«ari1ij indicatt that 
tho ovfaniaot am noa»9attiogonic!« Varioua otisai* armym^ dataetoA 
in SL MitftlrttBi <natura» ara anoriata, p!io8phon»noaitarat«» 
eliitaainaaa, Mltaati aataraaoi ma sutscinie f^qr l^foi^ naaa* But 
ttm aignlfieaiioa of tbtaa ^myms vitH raapoet to thair i>atN>gi. 
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of Ik. MjttfflXxllfift ^ w recently h&m siiom to •^iirl a ototoxic 
cliAefeejia^  gttln®ft»*iir9| liasistewii s^t9» a.*i<S ?aic»» 1?fe© da?mie 
an:l ©xtOMivs lynis of cyto|£la«le e»3»ae»* It t»» ttmv^&imf 
r©as9% l^© to assstiao tMt t*^ Cftotoxie factor Ca) rtl«a8©4 
tmn tiKJ t«&n!29Jsoifce8 £©y cause tHe dSaru^ioa of tfst lyiJoao"9tt 
In tfco IcmeiaesrtOQ, This will i^m c^um ttm wleaslig of tt» 
l33^ i2«>lFt4is ©i^ ys©«# 1^30 I^ :/.l«D3L3rsis aftd cfifeotlon of o'"*^ !? 
st«eti2«^ el0!3Qat3 nitbla tfm Xmnto^ft&a moM tlmtHy remilt 
in ft istr^s*iai^d cell. ^m&^ a-id ats^h* 
t}w rt>ie of l»«jteyla t% the imthog»«««i» of S», Iiil|i0|yfcj.ta 
!uui bmn Jparther ifviettiiatotl in ft »ec®iit •tn l^i'* .^ |^j» atti^ 
Ms fvipvaioa that ait iile ftnet^i«|^ UJKIOSS svceittly a3ce!iisted| are 
;«ot aMa to pm^^* livar atiseastaa iit liaastara, Tfm raa8«oei&» 
tlon of tfca asmbaa with bactaria over m pe?»ioa of 12 !«»« or 
90 lad to thi pi^auetlan of ^bseasaoft, 3iieli faafioelation 
axr^artaeiita fbf abofter i>orioda of ti!!i»| mxy om h»uv or m^ 
ftia not msult in abteaas fbftntittiu fha aiaition of killait 
biM t^aria or baeterial axtmets to tm i«nnic eiiltux*at alao dtid 
not matoB! tbo YiftHenea. Xt i» autr^ e^atQ^  tliat li<vifig baeti^ria 
tranafar an aj^ laamil vitiiletioa fsistoF to tl^ o a»«bao foHoving 
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tteiy liigiftlAii* kmtim0f aofiex«nle«ll:r gtrnm witli evithiaiA 
in fttit ms itotleeabl© Ir fin i^fsg eultiix^u of mmm, mmUM 
py <^ imrtnlflliOT mxMAmnu t»st not riafil^mto sol j^* 
%ti "vitmt a eell-fee© nitvato fsba ci^ ats neeatiir© 
to ise as^jclatad ^t!> aa instjcttoa of ??flimftl8;iga3^ ft, tii:fiflk »^ 
^ f^%'^ rfT%.*^  ^9m tQ fiemM to tia Ifiearmmo of |$x%s(^ ielng 
tT» aiaeaaa* Oat la a0Soeiatio.n tdtli lalensMgA coatf.ai2^it« 
it ia alAa to aata^ials th& ialnetiaii mie6aas.fUil3r« Zimxte 
mashm eoatHixita notM i^ touara tfm gzt>i#t£} of tlio accosij^ aJiyiivs 
t>aet«ria in a mixad emtiira, tbo tioM *i93r!S%>io«i8* aa usaa m 
aafilar atu<liaa um m^mm %^%h »assoctatft»»^» fh»iig!s» mm 
faeant iaitaatigatlofia ifidlifata ttmt theie i s a atfifiita symm/otie 
falatlanatiiii ^tvaan a(ai1ia.lliat@rla eoatatxS^^*^* «iliatawr msr 
U iht aatura of this a8«oeiatiofi» ow» Ihtm ie <!ttita daar that 
mm mn of aeailagiatl )H£latii?a vlth niie»»bicii intarfalatioA«hi|»a 
ara eaitaifiir SamAm^ in tha atloioisr, patt^ t^ ftnttia ana pathtilogr 
of ii^attifiai aaiMaaia« atu^as on patiiaesfiitit 1i«f» led to tt» 
aoaeluaton that aaHiia ^aaotavr isar ha a ^isaaas of synariiatie 
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th» iyndf©!*^*^. It Is flt^t«« that tb© tssoclntiofi ©f 
i!il««ti!Ha. baiBtoafial flora in ©ssentlnl not oriiy %r thi^ patlso* 
gedftsis iJKSt ^ i o for tise aitrvlirgtl of ttm mm^im* tt id nov 
almst f©rti%li that tlJ© fetcterlja ag^clates rontni^ite m-m 
mth fsaetors isiMch are tsscntliHy reiplred for tli^ mrvt^ftik 
of t!» a!39Mo ?.?id alSi5 Ibr tfas oitubllsbaeat of tf^ e flisoas®* 
i-lowiy© ,^ t! © identity a^ tlje relatlorimMp o^ mrli factors 
tTith 'mj*a®itl<? s^ii'fea© I0 atiH aorsevtiat Uilk^ io'tm* 
•^ Ixj doTOl^ T^Tt of n Vitro lethodo f^r tt?-? ctiltiir^ti«i t iif 
«k. tT^ *^ ?;^ ,^ ^^ ^^ ^ i^ 2?«? or lenrs eo i«S.©t€J3y wii?oltitloniat??d Vr* tfv^ i^*? 
of i«^nt, W onabXlig t!5© tiof'^ers to luirostlgato un^5* oofitxssllod 
coaflltlons the liftrinilo nfid oitrlosle faetors ijovominf tfp 
llfii of ttJl« oi^«il«ai. Tor t^o first tl'ao I1 1913 *'«l!t«r ai^ 
^UftTdt^ ostiOillalioa tlie possll»lo role of bafter»la ©r thtiXr 
•nA lyrodtoott in ttso giovth of UM» l^ ifffculytrlffi* ^^Is org«nl«si 
a!»po«r* to ffoir noil vitli boetoriea eo?it?i*3ifiait»» 'br© ree^ ntl^f 
the riaittiofisliip of oiftorlc tMioterla to mmhie vifuleoeo * iid to 
tho siarviirtl of ttm anoboo has hmn « subjoet of ootorti ifwoarti* 
gttio«i»^^»5^* 3«voral baeteriaa. snecies oo^prlsiing the eotaaoa 
ifilootiiittX floro of ana cari bo wore fueooosfuHy ofiiOi^ rod fbr 
eiaturinc g^ blA&fiXxlifiA?^ . M nniaeatlflod noivifitostlfiol 
biOtoriiiiB aosisfii^o^ im *erg&«iioii t*t hot ?)roii>od oquiaisr valt»iiao 
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ill ttm mit^aopmin^ of laborntosr eDltux*ci@ of ^ tAs!i63iXiiUjll^m 
Ptttt mxnet&Btyi in vttm mutiimtioii of i k MatgllUfit «A8 
<bn0 i« 1925 t^ :hmk ana iSrlioliilaflr^ ,^ Tiso »at!»a» were ^8.i»«sia» 
t«A frai^  tbe ae<!OYi]^ nylii^  faenX b«!et€sria tfermt^ e^fi»i@c»ldti&j& 
of cysta liy Bees ot fCk^^ la 195b, Uses euituTos ^era sat>^* 
cjueatly Initiated in a.itlbiotle ^l.titlo.^0 C^aiiat ©t al# t <^SJ 
isy wauaosiatliii! a fslnf^ © kmvn tiacterltta (Beoo a«td ne«dRtefi^ » 
1^^} "km® ot ia»' ' t 1953 ># ^bweipont atteijpts to of?fe^ si 
p&vmtttii a-^ ba© in pur© caltiii^8 w©r* mM bf Glm^tnn^ and 
^^^m^rsr^ uto tsmmmf*£Llf tmnat^r^^ sterllo smibm tfnts f*oa 
l l w r a'b3«^ ©fjs©0 in eafc» to a steyHo cmtut® mtitsm^ .:to?13,l»»» 
tioa o^ ^ s t s tis'' cIssaiBi^ tTC«t*«nt fms also tw®?i e? 
^itf la nisat case©, tlh© aisiiao f'slied t© f^ wv i!i cuels eolttiKJ*, 
fieeg^? a.*itl i^ss et a l#^ !IEI?O al£^ (?sse.?lteel! a rAm^lajtatlon 
teffnie for oMainifif* st#m© «T«t9. ?!iose cysts e^spo Ia,t®r 
laocalated to imvious csHtu?© j^dl?i» Xtso ti»© of *.^ antililotlea 
>sas aiao tiooii tao^lemttly mceo'^ ?) fMl I1 doct^nsi'tg t ^ ?»i'9i5c*y of 
aita!»ll«lnn bactorlaa «?ol3l« i?t ttso miltiims. J%fiS<?12UUUa G n^ id 
3tf»9*oiaBPcln» *rttlel2 ai?© r®l«tl'«©ly laoffViiftiVf^  ii||ain«t 
&» MMfeft^ .yfc,^ f>^ j ean ^ micmBnifvtkl^ oi^oytd for mMMtlni? tbt 
•oeoaQMtfiyifig baetaritd flom l?i ttes cva.%vmtfi^* f^mmr imewitU 
g%%ii»tm lod to tiie dovoiofm f^it of A oilturia. nimee^ 2X« in vlileli 
tmrOmuik em^h of m»bm WLB olit^ood ta l l ^ i d m»aiiin <ioi« 
vlth fMMMwatlitaLyl'^  ponlisllllii * mtilMtod 1i«et«n«^. 
>%liai!<!iiofilly^  pofileililn Itiltlbltoa eoXls voi<e rmHtneeH by v»aift» 
iSoa laoetlvatoa eoila^i a^ d i t HAS found tfmt tm gfoirtb vat 
1 ? 
gf—XlT •fd»Mie«^ lA Hotti these tn»» of loiwaatiplylnit btjCt^rtaX 
e%%l mitHMifitloits* lined tl»% s^vef^l apo^ie® of Darteria 
^^ Hl^ f^ifif^ f^ i^  wp»^ hwm Doen mtecudsftillsr 0!aiaoy@^ fbr tbe 
XilJona^ory culttvatioa of pafa^itte mmhm^^'^% HtUtpa^' and 
Pliili?» (nM 3aitgl«'^^ trnw ittljifeitiit®^ coaeofiitoiife ^aetsria y±th 
A fi^iijtls sRitliara S ^ ^ m t;iiaffo»b''ry© ca*^ *) oefUa's toa <&simio|)oa 
ijy .^ haffor ct ea#^^» 'iham mMhoTB eiel i i ttr^t tl?o siedlffia can 
tmr» in tifelcis te8t-Ha eon ot|!aiiaQto t t e c»»t3fcli of i;i», i^i^^^^f?,p,t 
(1) by illi!©ctiy acting on t!® pontls 30'1in!!j aaa «a?iborafel!ie os*i© 
ootoljois^ pt^ jcl'jKJtSi {PJ W !Jn^ ''^ JOi.n|• fso*!!© cot of t^jjmlcal co-iil* 
tJoiw nm^^iM to t?3R i»«9Utli of aaetrao, oi^  (3) W R s^feiae 
fsviillftlilo t*» twictorial eo i l s l i fc!*f^ Jijw ©f ^isitieylato aat^jpt^ 
t o thK ajiil^Mi* jttAftet^ in 14.0 ttttdies !mf» hovisiK r^i Indic&tod 
tliai Ibp tlio gitivfcli of «Hi«l»ai ^msteti^k emllB or mi& ^ueticidato 
aaiovlaa. i« «9ro is^yt^nt ttsa^ t;^ r f^o l^uetlo?! of o^ utCLo mlftbo* 
l i t o t or piQrtiool eo.iilitloat* strnff^sS^, FliiSlps^l ma ntXmmth 
mA %vftrd^^ «ftor tmfim vtaatoa tht fMvth oax^ ebimetexlgtiea 
«»^  &. ^^•^ft?^^'^^ t « w alao ifidiOAtoA timt tho wcoottiitffiiiying 
baetoHtiL HOVA bft* ir»xT l i t t l o or no offtet on the isrivth of 
mmhm^ the tSao/ym voffeort Mm olao iiicgoit«4 t ^ t the msmh^ 
4o not WKpixv ttm viiorowit oistivitioo of • rmpi4i3r ifovi<ic 
liixoci teetorittX flor«i« But •» f^| aiU thoM ttuiiioe on tho 
i^ 
ttm faetoys eoAtxlbiit«di ligr the 1»^t«rlaai fttaoelatefi. %dLlit»«7^»''* 
l^ sw dfeacrilsefi !5roe«*ir<3 for tlw fnonoxoitie ctHtti^eitioii of 
1*. tjtotoXrtKft with 1,1. %xmU yimnf^^ in 1968 Ma d«teplt>e« 
m Jtisp»v©« lofcl^ d fof Jaorwireiic ctiltlv^ttloii of Ik lanfelUtlga 
fsatids* I5i i^'ieralljr ts^fs tfotjl^soitos cjr tilcfotcolct©^. r^rsta 
dl'^ iii-ily frota a^!»a»bacteris ftiattur^ij n?.d treat t t tn t:5.ili 
a4t»iotacis for l»it::t>a«M.is tliea tsloiir ^ t b C;yl^ hidiy> or 
^(iSISilas &r>m^itntnB l i to a arw^isl^F f^visc^ lif|ai^> «f*«lltiai# 
%n %:6i 'J^^Jio^tP^ J^l<3 (33LGD dosr2?i!>cd n netteof'. far aiseiiic 
c;ati%'.'^iaan of :;;;,fc, ^•^^i^^a^.^^^e,^ riicffsj«io&?xte(», t»f«!tcna 
n«e ai-^ liiu < 7®t0 fsm^ a'^ba-bsetcrlQ < i^sj.tut^ s m^ iatio'lufes! 
into a ®:K.if*i8ai:f i-^xi-'^jec:^ m^ij^hmlc ocf^ 'lun tjBteb tno fUm 
anedec? ifltfi n tfTt^ ftftoSonfitld of ttii CC-TJS C^ gi».^ i'^ «^^ ir /ift??r 
©stabllsh'WJiit of tli^ fm !?»s>iio^ r5,^ ic; fi^tms^s, fclie a'3?>^ •^c» c^ t^ 'ig 
with t1i<slr flagoilatQ as9o< l^atf^ 3 ^nrt^  trsasfferre'*- to R o"-<jf*lfaiy 
diiiri8e<l aipihftsie aedluau ^n this rj^ i^u*! t!» Ci'^ i'.t^ ii^ .^ f;, fieA 
out wlt^.ln th»»o trwisftrt, t^Jil© tfj© aneiia© eontl^ me t^ to 
mltiply ftod fliioritt} In tfeo mxtntc ttato, r»?a osplfi'Wl 
diplmali; atdlitMii tineo thtii| ham m%rgo«Mi aawraX •ag»^ m<?!w 
tioiui* THeso lap»»iritAti»iit iwm i-©!:nilt«« in tJ» ;^ «i«loptiefit 
of ft sisqaifiod a»ait» for initi«tSoii of axe i^lc eultumt« 
Thie 1» ft cioar li«;tt4 ao^iai whlcli, in »<Mitiofi to i>«ting 
usable for initiattoii ftn<S MiatOfVifiee of eoltttrtty nmiridoft 
ft t«ftdy mmm of ijiwii^ tlio ftaMtlNM on sRif!*** 7?% dir^lOF^iit of 
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pos9tMllti«« of in:9«9tigation ^ilc« %re aeaningftdl inwetigft* 
tio!i8 on "VEflous blocteaiceHf pl^siologiieiil and iammali$gi^«£lL 
mnrnttM of fchis 4r!po»t'^ 'it ^Mit^ i^ a can be cerri©rl ©tit vithaiit 
mKT tdUidnanco or eoata^slimtiein tmn coicotsltant oi^aniiod or 
tbelr mtalJoXlc l!gr_nro< e^ta (MmQn^^}m !^s© «vai3.at)t3tlty of 
etjcis a TRjs^  oalt^r© osrstosi tias me&lf uafcMnlc©iao prior to tfeo 
ikfrntop'Tm?!^ of e^nlc ctEturo tocli?ii<*aa 
:hm jpoccntilr, ill fcao l>D@i tjolfttea wxt feltat lotcnlc ©taHtures 
jjifeiacas ia tl30 p?o!5js»tlon of pm> aatlfenSc 02Etw«st8» timm 
lji%?efttgcition3 fern?© Kmialod tfeo ^a s^ofico of tw tytjes of viral 
fvaitlcleo* 21^ 3© two ^ral fKjrtl^oo aso ea^blc of p»9»^lag 
(mffofOfst *)at!i«dy© c^al nicttifos in varioiis ssistia ®feni!ici, -bth 
fel» tjTJO of viral an'^ rifca !>»9:%oo a l ^ l c respois© l?s aso^ilsed 
a!s»lia«» T?ioae acoato feav© booa sorislly tsa^ sa^ ctS to onsnw 
tmir 70|;(lleatl!ig natiare* O^ e of ttmm agciit® rortlcat© ^tfela 
thB fliifiloiis ana spfMiar as siiltlplo oluttora of fim fila!3@ntf, 
Xhtt vl9a« latlaftttlr l^ rsos t\m mieloas oanslaE eeli dtoath, Tlie 
•ooond tjnM of agont ftppo^rs to tm a tjrolcal polTtmAFsH rUms^ 
vitliAt oiOr vltbl!) the o^rtoiaMa of tlio iraebao, ^Q Infootioa 
ffM thli vlffiit idlao rotultg In tbe eei l l^rtla* A mrtlclo« 
a»i9»i»l«iletllr lAdlttiiigttlslMble froi! this toeor^ vlrta a^ntf 
imi «lae t>oimA tmm lato iMMMgos of tbo vinit %MGt} pfo f^oeot 
mieloar p§MitA»«f^^ Tho Intftooiitaar k^mreloiment of them tm 
t ^ fesiHts of 9019 bioassvfa of t%© ^Xyt»dra2. vlwit of 
Ik Matfllyfelga tme also beeo <l»acrib©/'^ » 
2-Tfmo fos'Totiswt tn arsibie Ijiffsctloiis, pi?^y to tfeo 
^ueloii^at of ax '^-iic otaatar© t®^!iaif»f waiw l a i ^ l y ijafenoim* 
*%4s»*' stitsm?^ ?? tn tMM fUt%<k wens orsXy ^ssltila ©ftor tti© 
dowlopr^.^ of ^wm ev^imm toohnlct Ifi 1968« l?i tlisfc F®ar 
igtwdas of ^ >^ f^t;^ ,'?i;j^ ^ T!»ia eocljnlo Ibr tfio fIrsli tlatt 
?eallyt rm*lt 4t nossi^o fco -^ i^ nnwi mw nitlfjoatc ©jtfju'^ to of 
2*. M.irt;«tvt^ .^ y^ ^ Tfm n'^mv&ti&fi of micls extrsot® tanMed a 
lufgo awa^ oir of noi^er* to Im^stigato oortain 1"^  mmtg^fMsH 
aatumtB of i», lAato^tTllgi iafectloat t^ U8i?i^  rnim s;fitlr*^Tle 
oxtfM'ta ill iTftHout mtigisn-ftiitiliofly ftwstJong, tm sm^r of 
I'mino i»«|so?i9«f in wmhlmla and tli® ^wXoixaont of mm insiy 
i«liftl»3ji mmologie tests foi" tuo diagnosis of ttm 4isoMM voUlA 
not hiEW Iston Dot»ible i!i tt}@ «b8oneo of R furo antlftn* On the 
HiiKlt of an owr inewaslng bo^ of Infbr^tton It i« «3itlt« 
clotr that tb» Mfpttnce of InstfioaoglA ovontt m a'aobsto Infttetioii 
i« ooitaifOy 19070 oon^ex ttian ttie iminitr to oi«pXor oi«a^«a« 
Moh «• baottrlft (irid vimtss, Oonen^lr spoaicliigt ttm iMetmnlM 
of lawmitar in pttfttsltte ditOMes i s a ooispKrstivoXjr isooili' 
2^ 
In thd fltultsr of 8!9(itiift@le» difficiatl&s «fo noiMT eineotiiw 
ttrtd III tst^lisMiig m *m^ml ifil^ti9«s in ex|i@?ia@!it(!l aniails* 
luetttaS. €i0emse $^rf}af^ a9 la i!mi» ^iidtar diffiei;atif^s also ftrifso 
#iEt3%T®ous t>xtitt^ ifts aeil"^a eitimr fmn ttje ©.iiplcUcS '!so:yia, or 
f»o?9 tUf* roiieo?al.taiit baetoHa used for gvn'wlm ^^ rinebae, 
fJas^lnr, the 5®t^tion aad tliaer^sis of ^ '^^ f^ -f'*'^ 4<^ p 
inlhetioat %«i'?c cuilwly tmm3, o-i a so!ae-!l»t tt^fiit'ila 'iic«jt«oT»ic 
9tooa e«riinatlorMi. t'-eer stly, a I^ i^ -^isijep of 0ast» '^^ lnr?iostie 
tecMtfj© hif?® tjc^ a used £br tlie aetoetio?i of 1^ tii^aivtiie<t 
ftit4^?11ei3t es'seelCly Isi caatJi of t^ntrntm aDobia^ls* 3©n>lorlcfsl 
tosti tti« co'ial^ ?*©^ to t38 metJ asr© r»r»llat>lo than aosie of the ^"t! 
«w*a»aily tt»«tl isttb^ds for tbe astectlon fsn^  ^liagioaia of smM,c 
luDietlofM* £i«ir3ral i^ivestig'ttors fi&ve rtnorto^ tlimt aitigeiw 
•fttitoo^ srstom i;i g|^  M s^aiirfeiiifffc i s quito Bmcttijii :t!ii eaa be 
rcmtliiftir •^•<S for ««r^oftlieia flitgaoaia of maei^lattli^t*'. 
Tho fbrmtien of antig«ii»a!ttibod|f co'siAox i« ittaslljr 
^aoAftratod tir ta^lne use of the lodirect heaai^glutlnatlofi (IHA)» 
ee«|>3io?9ent flxatioA (Cf), 1*9 lyuiodlfl\i9iofi (I^)» Zn«inoel«ot»i* 
tpliored&s (XB!^ )« benlonito ilido i:to?eu3.at$ofi (837), i^td Indlreet 
fliioreseo.it antitio^ (FA) tocta* G^m of theae aatYioda taajr oat 
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Is© •(gMSLtst mmittm tlxm^t ftwft t h ^ »|i^«r to be tdgttly 
opeeif&e for tis© d»t©ctlofi of !». fttttolYUgft antllKs'li^i. *Jlnc© 
ii!i!»t>l(e i^ tlU0«Sl0s oftoa p«r®ist for aa i l l ^'*i'*ed t»ilod 
following ftfi itifoetio% a positive ©cflnolofricsa test !« m^ 
altiaar® «^ ad«ipstto imtla for corrolatlnB fctis aitltio^ t l t t r t 
tfitb tlio se«polas of tho ^mnm* rJeeatiw fin^figs ifi tl» 
(lotecttoa of tnti^ iorSjD© tgr i%!3e mm ooioltlv© tmtlm^ oftea 
Mlws ttJO p!n5l«l?it5 to fUie ©tst tt© tiosoiljlllty of a^ amwrf^ lG*)lO 
ttSSm l«WEII3lofl* 
? ^ first rofiort on soxoloele studies of ^ if^atnivtieft 
uQint mttQQm l ^ a oomxetiic calt^rao tjaa m^® by l iddi^ l f^ nd 
ilalaiiitli^^* ^tcjFt ott?er ijorters hfsm ntCJo atten'^r^^ t?5 asprolop 
SO'!© slsiil© a?id rcliifel© QorolorrflUs mtho<*M for tho i^fj^ norslsj of 
J^si lra"»^iato tyne of twsim resTonso fol3.oii«?il tr/ a A^lsrc^A 
reaction is uswailly otitoifmble fWosi patletiti «it!i active lafec* 
tlons* 3ora frora mmh ijaticnts aro abl© to pro l^uee a pantiiw 
cutenooug an&isl^actie attack in ^linea ^tm» A f1©lac/ed Igrporatiw 
sitivity rsaetion fr^iitiofitlF oeeitmng in er^t imssers sncr 
f«D(reiN»?tt a fm«t tiamie inviidlon* Xndireet tioaiagglutinfttiofi 
tost ti tros often f>oorly correlat© with t!j© aoirexlty of the 
diMsa©! tlioiish tbojr rimst 1» fooftd rftisoA for snverEa yoars, 
7hf} gttl diffusion t«tt tisually btooiae© nogative m r^o rat»i^3r 
• 
The {trtetieal valu« of XBA tests in ssi^tpid^taielogr bat boon 
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wjtim^T «St»!»it»tfate<!^ , 
of iwRjerl^ aetitaa, ofstwds and iMiti&fitSt ^ reonona© to tfw &mb& 
aatigenio cfealKjfiisd* Oueh afitibodies nalaiy Ijolofin to 
i s ?cst?ofi3lbio Ibr I^ A t«aictljoRs lias ml.sojcietiKitod ao one of tin 
8®.^ aa r0:!3poio?it9 in nriBhtmtB tmm^ ^n'^oaaes, ^-^^itly, ffA 
by usiae Hi^arosccla con^iigated isntl»%A aamm. .tttltm^gti tlsas© 
antitjom^*^! fbr cortr l^ja twilsaam s^aooiSp aevor t^al^jr ^em to 
attsiiJ s ne^oal 3.cyroi» I t i s **'rr3u:caf tint sofsn ftft^r f'^rlr 
Moc^tloa in t!'0 Q^'m^ti^j tutsylcs of tfir* i!itf»fstli.il -wf^oa a 
laitP nuiilsoi* af tlmm nnti'^o'les ast; «^^!t5^ ii^ c't'*Arttft3» 'Mt® 
21>elyt tM© n*i^  ?«ilmn3 !sc on<i of t te »asons t*2-t natie'^s tis 
a?KjM<y info<*tioft3 lo not acquire sny i^al resist^jieu, or i' 'unity* 
*¥esiintly, n i^m atteir*^ i"^  £ '^io IslKstaioiloe n*^'"* Irlrjg .^-^ fte to 
chitis t!w a^ve ii2Su?9®tioas» 
H i simn nid t%mt(Mt^fP^ fsmn nsynHod tli® l^miogeaic 
pfopwtiti of g^ taateli^lfia ( a ^ - 3tr«lfi} antigsa in nrimrr 
rniA Moonatfy iinm© ros^isos* They hsm nlao alaboya*:©^ tl» 
wlo pBlayod by ^ffewmt CIMSO* of itaimoglotJudllna m ttm 
spseifieltiot of a Itev soitiaiagrtoatic to«ti« T^ « a^w otti^^ 
has iJidioatod th»t liotl! IgM (t^S) and IgO (73) ftitla«aebie 
iwaifidglotKkliAa appoar aisultaneousXy «tarinf tbo -prisi^ .i^  roapooae« 
2i 
The heasggltttiiiirt activity van o^an<f to ts© nresett ia "soth Ig!l 
an4 IfO cla'io©9 of antlt)o'?i®9t tssre^ tilnafSEtlsr in tbe fat ten 
" ^ litroaif tbo ns^eclpitlfi actlirlty was exeltisivoly e©?ifined to -tfee 
IgO class, t^c^aoa ©t isi#^^ liaw atioim t^;St I^S e«i3atit»t«9 
thB min a:itlai»©l>lc ai-lbod^ ifi sofs f«»55 casos of fumm 
a"»Masi9, It lias alao mpsvt&d in ti^ia s tu# tlrnt »>KJci?jita» 
tiag aiititJO':^ sr asti^ity mi^ mt mtrnttM.® in oithor Ig!t or l^A 
ifS'isnoC^oto.ias* % ^ r , t!K3 iirco'^ nco of cmtiaaebi-" a i t i ^c^ 
ia tto %"^  claoa conii! not baw feoea <Satet*siinod csoneluaiiRiljr* 
tn om Qt\x^^^ t'^ o rol0 at hamton mti'^mtSf rostiotae© ia 
(14ff^ zt?jit ifi^iviaifaat ^it!i a3^i^ s^foronaa to tjojuea la the 
imerrjQitoa m^^nm ^^a o^obiasiai ^aa ©valtiatod* 1% tfet® 
atti^ t!".o aaitlsoJPS teairo iadicatad that fcto Gitit©^ activity in 
a'aobiiisla nay tj© a?59oclated ?3ai*ily vXth tho Ig& fimntioa of tfm 
soiii'% con'^irilrsr. tH© ii^tosaio'ia o? aaimfnl ofctioi* mt'^tiTfP^*^'*^^ 
/^ vailatJlG iaClaraatiofi laiicatos t»i*it fm aaloctivd ayatlK^als 
of a?itil>o€7 ismnai^obaXias duo to attigo'ttc atla^atS^Mi 
pflsaHiy aapaitds u|3oa tJK? imttiro of aaaba a!?itii«i«« %wwQr» 
thara ia no (isr^liii; of th« fact t int the prntsim aae!iaiii«iia of 
iisaiiaa rc^ anoaaaa ia &i»bia8i8 aro s t i l l Xar^ly timtefiaaa* 
'^fm aonylexity i t imncfe mm tanaiiouneatl bocauio of antiioaic 
irariiibllity aad %h& laek of iafortaatioa on ttio axact aataro of 
a^itigaaie raaka up ia S^*. m t a X n t o * ^Uotifh, the ela?iaical 
anligaiwaati1»o<^ interaetloaa tmrn hmm aa^ ply ^f^matvatad in 
2J 
ljlof»!3ei3leaX ehafaetoilstict of tfe© A?tfei|?@a» iimawd in ttmm 
mmttam is st i l l vetf llaitaa. T!i@ antiirenlt^  »iterlal la&st 
fm^entlr esijcto^d Ibr ififiinieatloA eoasiit* of the ssiuble 
extpacta of tbo *#h>lo orga?iliaa, ^l» ofgti?ilsm» a*® tutaoubtedly 
conposcjd of a irarlaty of sabata^oi, !«jr!Ja'«i «mh mnstttmnt 
octinu as ai la^onen^at tmttm% 
Om of tfto tolfi dlfflenitioe in failsl-ng a i»»n®r trn'mmlogte 
(Sioijaoolo of a'aebie lufectloaa la baenaso ©f tM natuf© of 
aitlcorw yfeifffe are ersployed Ibr aarofllagiioatlc w!?p0ae«» leesmsa 
of t!i0 coritoa aatupo nft5 tbe tmaeflf^d c -^enical elia»aict©Hafcli?8 
of toted toon&geaataa, OP tl» eraaa a-ssba ©xtracta ge-MPally iiaod 
foi» ooBa^lasaosltf t!:o rcjmiXts of mvth te^a ar© difficult to 
Internist %nd^ are coftaliily of dem f^uS. Sf^cificlty* 
fim eofiea^ of ac^jsad Iwaialty in»»a»irl8 tt*9 antlfanl© 
liotenitlal of t!» omisatlvo agonta atill rs-jalaa mte or lass 
Ultra aeliaid* A claar md cmp^tmrmtim wii&»tBtms%Mng of tlia 
obafldeal aatttta, aa %iall mat tha lurstiaologlc aotlvltlaa of aaablo 
antliona la, tfeofalbrat "^^ as^a^itlal ^ r havloe a ^ttar Inalglit 
of tha ovar all lavmne fliano^nofi* tha laolatloa of spacl^la 
antlfona &nA ao axact aaaaawaeot of tfmir mtlt^nije: patantlall* 
tlaa raiyraioata a ^tr Irt^ ztBUt aanaet of aiaelka raaaareli* 
Xafaeti wiy ftw lmr©»tl§'^ tlona have so far baan oarrlad out 
with tha si^tclfl* liurjJoaa of eharactaflalng ttia tvua nature of 
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%l^m antigiod sma t f ^ i r aetivft sites l^i tfm f>n»dlttetl<}ii o f « 
la one atut^^^ & s«!it»loi:ic«l eowfmHajTi o f tl^^ss s?se©i«s o^ 
Kai^ '^afi^ lll^  ifaa capipt04 otife* A-lso t'10 afifci^onic cossmirlion o f t w 
sabstraiio of I k yM^lyt^tifL uy |»^i flif!\isioft anS i^ 'ai?>o®l.o€tn»« 
^ ^^-vmmtim ntm^ of ttoe HisMsl i lSl l r tT^ t t fatnu of I,ilfe3?wt>a, 
!!i® a1.8o b©^^ (?oi»^^^» 
IrfTjls 0Tl K^ssol^ ®^ i a t W ft%ctlo»toa i ^ U8te3L3d&Jte.ft 
citi^cm? (I^B » strain) t ^ nsens of f o i fi:tfepat.'lo?i« l^ lio:/ liai«s 
i i i icetc*^ i!i th is iitiia^ tli«tt «itlfo?%i« oxtwiiyt® of y^, ^^ atusi,t?fclgg^ 
tMJ?e TOc^lvoa l*ito i^v© <liffe^?ife apaetlons on ttirs !ja* i^0 o f thr^ir 
and riEHitwitr l i^^*^^ nmQ aJ-so fmefeJomt^fl !« , m,gtflXFlra.Cft 
antlgeiiiis osetmcts (SUB • .Itraia) l:^ e?at»loj?l?w <s»2»«ii(i €'ls3?om.to« 
r»tt|*l<! t«cliale«, Tbey iiii^© also osrtlimta^ tt® fioloculfti* velfitl^s 
of tho ipariott« i«»}.ated anttgost^friietioiis* fl^ao inmistigatiofit 
on iho imtiionie milit «p of ^ Mft^lTft^frfl <^KVO i^ ieatoa %hnt 
imtor«aoi«t>Xo iknfeit«ii« of an lur^iiG st iu i i i woro eoaisosa^ of siboitt 
sovon iminolosleiillsr active fraotiont* t i n asitigo'ta woro foona 
to bt i!£l3reoi»f«tiiiiiie i n nature ao^ containat a fsiixtum of 
diff^^mnt aaioetiiar fl|>oei03 of tioth aei<! end al i r l i t l j r baalo 
li»taiiMi^*'3t''fl^^ FlMiavar^  t M •wmt ctja^ieia eot^^aitioa a?ia tJie 
aottial iaraifiosanicity of various a^igooie eoiaiMMiaJitt tmm 
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in. Mfft^lf^^ft tti» m>t y«t coarcaetely ««^®A out* Vcm l»l«ievlcftir 
of these antigens in imridiis antigeiuft'iti^a^ 2«aetiofi8 eannot \m 
ii€imvatol3r ftogtsaed 0itli»r» I?ifact tHit© i«» aot oiiott^ inlorsiai* 
tlofl aviillablii, as to Inaieai® tb® exsct natatro wta tlio x^\^ of 
t?j©S0 aatigsfis in tho !>m<?uctioR of dista e cmd imittnitr* 
Sb*® ear2^ effoito tibieh ti©::^  aa?^ for nalting a 9iiRC«»9fii3» 
^^toctioa of opaci^ic sntiwaa^l^ic a'ttilwi^ftaf inftietp vero €a»o 
r:GafjffcA ia p2^*?ail!iii a wf® cP»ba afit3^ ®in to fe© wecHi la xotttind 
so::^1ia|^!^stic tests, ^^m^ all of tli® laftomtoilss a^ miv 
iioisiR mre a!itifeitie ©stwujts for seitjdiaitfisstic tiiir?509ea# But 
one QStsect of ttsis T^ f^ jble-s s t m rentdna Irvngoly ttiroaol^^dpce. 
tJio ®l33eiC0 of 9ss$ stantiirdiaatiofi of tJ»sco nwmratlofis, H^ 
mg© of each tiastaicfer^as^ aatifen -^ re-jaratl^ r^is in va^^us 
ialsoratorioa has oftea caasoA a grcsfit ^eal of confusloa l?i t!» 
coiTolatlofi *jiaa iatomrotstJofi of result© of thimslotis aitlgea-
aitrioay reaottofts* 
E» Ally .\-JT> 0BJI«ri??B3 
Ttiess iiivssiigmtloils vsrs iiii%rtsiko?i witti % visv to 
etmnusterising tlis saobs afstlnonieity ))!r tlstsnsijiifig tbs sxaet 
imtlgoflio eonnositiojti of '^ ^^^%?il^^ftr ^^ <»s« inv«»r igntiofis 
fiartlMir ftimed to purify and ehatweteriso the attigens ^ DMMMIS 
of pligrsiooel^miotl studiss* Attsii^s nesre %1^ ii»<1o to astQraiini 
tlis ot<p«nes of i«ita»logio ^nm'^t^ follovimc the inoeulstien of 
^} K 
the isolnti»d antigen fraetlo!if« t'rmm resnoitses tmm «xt)eflwifitil 
aiil'!i»l8 new fart!»r eo!9 i^«<l ^lith tamm mv^ 3«ra«t ffoa mitural 
laf^tlons* 
The la0aiog©*ijlc ?>»o!»rti«58 of S*. i^ |^ {i;i,yt;^ .ft antigejit neisi 
fijaracteifiaed by using axonic and rasaownic lalioratof^ eoltttitss 
of Ik ^^^-yt^eytf tl^aoxenie eiHtowa tms^ j^re^ mfiwl tjy isolisfcing 
cysts fttjT t te stool apcei!3»a8 of fmtiefits liairini iniostinaX 
a'3©t>ie ifif«tloa with ^oentoiy* ^Hous tjm^ »^ !30<li«i II©T« 
iiiitlatda l?r im>r«iatinf tMm siodia vitis cyst cuspoaslofi*, TM 
(^ ttjutfe of tfeo accoapai^lig baet®rlm mm inMbiteS tjy rsafeing um 
of t^ .<^  eitibiotics, .AiMiba o'latiires Im^rie a sifif^o imetoriel 
ao^sTi^ t© were mibsecniefitly cliosoa for' aw© €taitlvatl0n«# ^U 
aiti^fnic extracts uooa for isrmi*%logleal stu«5i©i3 msr© profawi 
from imriotjs Iwmn stiPai'ta es?^cia31y isotatoa for thla mir|>ose» 
t'toi^holosicol chayactaristici l^e^ e^ i*»t t oliea into cotisi'^sratioa 
far tlie iflsfitificatiort of 'various st«Jirt«« 3«t y©t, tlnsy wer^  
aejmfmtely gixiwn m^ tb® culiii^t « « i accordir^Iy l»ol«<5 in 
iNitmrftto bfttelies for ?^ kinf^  antigenic pretmmtiofii, 
Th» teoos^riyini l^ctoriaX «9i^i%tt8 v«r» retaeHHid fi^a 
tbo eoiturts by ffubjeetinr tho wmht^ pools to stireral runs of 
diffsrofttiai eentriftigatioR* 7M9 teebnie vcui Ibufid <|tiittt 
o'*f#ctiv© for TOB»ving the bactorlal eontuJtinafiti, 
V n 2 
l!i ttmm ttudiAS i t tms foand iJosaiTiOt® to mintslfi tl)e 
ijsftbats ?or an extended jjorlod of tl'a© fegr providing a l a r ^ 
imnsOly of jmtrleata in a big cmltui?o bottIt» ProlXonm^ cmttiws8| 
^tliout ^ s l i e transfers iito a freeto ^m^xm^ v&m msdMnlmA Ugr 
t^ «[>irid.ing a suffieieiitiy laf^s ©anjay ©f earicbed fsedlunt ei^issh 
GpM^Q ana an inMbited baotoriol gtovtii* *!s©ge pitjloriged euOituree 
Gloo pmvod uoo5^ Iti ostaMlehinif a roJatlofialJip between ifaeuba* 
ti£>n ti*3®t ai^b!! poiRilfitien ^rmttt ^n&f tfe i^ woteio yield* 
dipontfe CUIW5 st'j.'^ ien of fs^noi^nicallir gftjvn suiebi© tiittJ S*. CaUL 
0^W5 03.^ eorr-iod cwt for ts^ jwripose of deter^nitig t!» optiawa 
i-^subation |>o2»iod TOr^irod for obtai!si?ig tsaxlimio f»mtela yield 
PHI a«!tiftenic © f^tMCte in this stttdsr «ere aa'l© aceordlfig to 
the techfiie of Kijssel et adt,^^ . Mti|»ea '^s^^retio't® were 
fiubse^ently '5«iiri«?d and fraetlo-mted by ^ 1 filtretSofi on 
^^tiadex eoliiiact0« ffm imune lo^ reactivities of the afitirrenie 
extractt vert studied tigairtst various eera eatjf^ lee in differeift 
sintigeiwantibodr reaetiens, Wv8icoc!ie*aic*a nnd i?!p3ii?ioloeicsClL 
charaeteriaetion of tbe isolated antigen freetiona vaa carried 
o«it bgr aalcing use of tbe raelecuiar aierini^(3enbaitx itel filtf^w 
tloi^ polyaex^aaide gel eleetvoiilicirasiai chemiral analysis and 
aeveral antigefwaitibody reaction* 
Tbe iininogenie behaviour of «l^le«.antifeJi tmd irarioua 
antl^fufraetions vaa alao studied by employing 99m, samples 
fwia patletts havltir wmhlt htpatltie. The results of tfe© abovs 
invtstigatlofitt nmr^oylr^ mmxanixi cuifciirea imr© furtTser coiapare* 
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ij^msumm 
QHd fiT?5fcS«a^ t^y AgaJP flma laltfcaoie Bloloi^lcal. tal»ratoi7 
(BM»| tr*a«/u>| l^ teaBi© fnos Pairs®© t 'Ismi Li!glte<Sf Hnfla'^ ai 
?)e»ts«>flo (I9!if^>f tMen^ie iifcM» ^iteBsins % B, D^  B ana % 
Germnyi md blotifi mid fbllc acid tton l U t l t h %«is tbtisea 
l^^ awaelQ nuB C:*c»3lcal8 (.lii©afiii)t a«i^a*9id© fmm n, l%i<clC| 
i^n^aidf aid Ibn agasp Nb«2 fMiia J»0«!4f Z^ «ii9i« 
3« 'Bm»evimtt'm9 ana lUxatlve* 
tlilAiiwnMl (C^ 85, % .!•%%. coon*) and aodlsisi aeids (% 1^3) 
and Co«, ir«S«iU| and f^ Lutafaldohsrdd fioa K« flofclcy Oamans'. 
«J *^ 
AanS^ieail gi^dt sodiums cai^fuite^ potaasiun el£LoiiLdi» 
pbos^lmtei miioijasie potastlun phsspl^atef dHwolie i^tftdolna 
riraonltia milfstdi mUtwPija mniA^ f^^^imctOjovie; acid» diphe!isr3.a*!ii!iet 
forifiilfi noro a l l fnsxtjli?x i^l fmm %%%^ (India), IHct3(lcin»di«P 
4«Taoaitr3 pof^mOLfntQ vm purelBsea fs»Q rAea©!^  Oemaigr and tannic 
acid fjpoa ">^ » ^tt i ^ <^ » t^iitt^t toadewi Hufania, 
5» ?!mt®ia«| !%:lf»ic f^t6B and Hjjr©* 
3oiri!i& seta® idttKtstln mm txirelmdei froa B«D«% c^saieals 
Li:3ited» S^nrXaidEf Inraan gofsm gloWli.n tmm Inatltute for 
^folkftctaxloloiriefia. i^<iuetioft nnd H^MAreli, Buito|)«si^ Hiisgazy 
ftiid «¥«l)Mii9iiiy isriossnMy ana l^ A tmm Oipni Clieaieeltt 9*3«A« 
%iit*t DOUMI and lini!!)o{»tMinol blw» %mf« fiureimsad ftea B«o«f^, 
H;i|^ aa4U 
60 MLWISLB 
tbongf tms^tBTf mai# fi&tiliita ^itighiiig betv@#ii 1 to 1*? Kg* 
wir« |ttst!!jesaa for inimti&&tlnn pmmms* 
III. msmti 
ft) uiouree of Orgtmimm 
m,l tm 9tminQ of Ik Mfffe^trtlea artfq^fed in tfmm sta<tio« 
i^ paxt'3Df^  of "l«mM©l0isyt *^ »'^ « »fe^ i<5®l College, A*:!.!!*, miitarli 
Ibr diag!io9lic pifpoiie8« % fttteai^ vas laa^ to Idantiiy the 
tnatiotss itsolatod stasias* ^ot O'lecial eax« «as t!^e» to pmr^mm 
so^ awat© &atcliJ0 of poolofi saetja© tmn m.fi&mnt iaolatos* 
:^t©ctioa ona Moatiftcatloa of Ik hlafailrtlgfl, eyst© mo m*t> 
t>y r^fosc»o|j|« osK3imt4on at w>oo toaparatuxe* 
b) l^pofmtion of tim X<io<niliia 
Ifioetiaft toT mB^im the a^difia v@rc r^mmxe^ tagr sasiJOiidling 
9o«itiif* stool opoeliwns in stoillo i^ h3rstolo«;iet^  salino, food 
l>ftytiolo« and ottwr gfo«o •xtra^ioous taiitoflals nozo iG'soima fxoa 
tilt •tool stttpentlono tor fiitrstion ttmsugh a fiii» pnise* A l o x ^ 
miaiter of «l«itBoiipuiiff»i a^ id othor cellular dsbvls ims further 
Maoiwd tiy oontrl'^ijine tbe saspenoions at a lov soeod of SOO rpa* 
Haahtd and aodiatntad eystt vaxv rtmapendtd in 5 HO. pertlont of 
phyaiologi<sal ssdi?^ for inoculating tfxi wdiua. All tYm abo-ve 
•ani|fl.e»| boforo being u»«d for inoeuiating tho midiua, vtr» 
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ttl«i»«eopleiXlr WKaffltnod astd %r«r« found to eofitaSn ft tmrm 
maeimT of cyittt. 
e} Ansbft CuituiTDs 
ftiB aeita uHicb VBTH vmittmXy used fov la»p> etsXe mno«»!Jic 
mati9fttlati of 1^ ^FMy^ .^ <rft y^^ as Iblloirst 
1, Boeels Cind I3vlx>)a«ir*8 I*o«}(o»Bgg.rJon]ii (ms) addiiiei^ ^* 
S» 91H cao^lomil l!i9titiitd8 of Hialth, ty*i3»iW) atdliaa^ ® *^ 
fJoeclE and l^ rtsofedov*©^ '^  loc^ «l%jB*'^ 8«fis slsats ^RS proriai^ d 
^ ^"Xixm tfec coiito?ifc8 of fiomofol «I?BS to otopll© iocl:o*» 
Qoliitioii« Wic l-oelE«*s soltitlott ^ms nrenamd tJ5^  di69oXvi*i0 'imsi^  
%0 mt ^^l2§ 6.a r»t ^^h 0«^ ipi WCoj, o»2 «a| ma Clu&osGf 
^•^ (p ia 1 liXm ^t&tillM imto3P» TI)o a^iro soltitioa im» 
•ttrl l istd tiv «utoeiavi«ii at t^ lbs nfesaai^ fbr i$ tsin. The 
eont«iits of 12 •m*t vlileli nofo wns!®^ and cterfLisod tar bfusMng 
vith tSLeohB>Xt vm notti^ d iftto a atozlle ^aalc eontainiiig glasi 
tM«d«» 3t«me l«clM*s soXutiofi (1$d isa) vao ttKsn aid^ «d to ttit 
tXnx&s, a^ ttiQ i^fit«iit8 wiinei !ioi9ordni«od« tlie !)»aogeftliwd ntdiua 
Vfto dtspsiited in lMfi» aefoir ««|)«ped, flat t»ttl«8 in « (^BMititr 
iMch imd oiiffleient to i>i«^^o « lAant of «*? X f l es3 iiio« 
?t» aiaiits ifttx^  aadt tr ptvttiiUr wttoelaYlng ttie liottlds In MI 
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ifiellmti !»«itlen at 70 C* ^ho iolidin^d giants iietr latar 
•terHiaitd t^ oo!S^et« antoclavlng at i$ Itia i^teasure for 20 »iii« 
The owxiasr for t!K> abote aaditiia coislated of storilfs hoiek%*» 
fK>Xutio!i siixed vltl^t saitt fi l ter atertliaGd ar*^  i{Ktatiirat<i4l» 
fmtsih tiaifim aawea l i tiss ratio ©f liB rasT i^ectiiralsr* 
run m Biediaa ^aa ta^^ u®*© vire^ sarea tn the ijar aa %®i!lt 
sad Drboliasr*©^, exco?^ tfcat tfc© t&tsm^s et^Mi^n IMB 3Wj|aar©d 
W ^ ia^r 'o ©oliatlon. nini::©i'*s solutio!! was rspatmired Igr diasdlv* 
r*ai^ itJij.j 0*1 g3| QM riaH^ii 0»t^  g^ in 1 l l t w <fi0tlll.Q<l nater* 
tl» isDoife i^ltatl©!! wxe storillso^ W aotoelaviae at tS lbs 
*^ a»03a?e !br 1^ s^M* t^'J© oimilay fot' tftis m6Sxn was tfco sao© 
as for ll^ a i30tt|3i3 Giianta* 
:iac?ifiea ^aff^r - r^ rsre*^ ® <Ha.P) ae^ Hxia wao !^ iis*mro<l ^ 
first <3i88oli^ t!ig t#5 0*9 af tbiossaic acid in 1 litr© distilled 
fmtar* ^rfeter a?!ditions to tl^ia aolatiofs inelu^df ffynUtm 
i!xm»}^ 2 rmr ca*it| 'Extras© (Dif«so)» i T>©r cent| taPl^ 0*2$ *^r cant 
and %HI3CI|^ %0, a 'lar cost* Thu pB of tlio aadiua vaa ad|aat«d 
to 7«0 with 1 ^ aodian h^ dftMCida soltttioa* Th© oeditia naa 
diaiwaaad in larga Hat bottlaa a«v} autoelavad at 15 tim 
i>r»aaiira for 15 min« th& tUbeim oa^ia vata »i>utina3^ atoxad 
in tlm rafrii^ratar* iiafbra baing usad^ aterility of t!% laadium 
vas aiva^ clieclEad tijr ineuliating tfea t»tt3.aa at 37 C for hB l»ura. 
BvevlousQLr (S&soflboa Ifiociatte}* m tm tim of i!ioevaatie% «ae!i 
ciatur@ ^tU® alao »e#ived a 1,0 «a f^ Lxttu* of ar^i^lc^ijes 
eomlstlrm of R&aleilllii (lOOOlO/!^), 3ti«fifco'^ln (23 |g^) | 
Aopiflowta <0#2:1) a!ia stofll© rle© tjotjfdter alone t*it!i t!« 
ar^ ra«^ r^iata oireiJliy* lateliea of raitus^ bottles wew ietpetitiiOly 
iiculmtod at 37 C ifi an iarli!i©A 'sosition for a piilo^l ©f ©•«># 
ttio, t1s«s© mna l^ uj* weftsQ tlaife. Tfco eaittii^ isottlefi aftet* o!» 
iie«^ of iaett!»atSofi p©3lo<l ?egai*i«l3r f6C0iire<3 »Mitiiamill mx^rHl^B 
of fsfooli 130^ 110 mvim as t ^ ov©i*lar« Tlwst aatur©* vmm tiaea 
a) A*a9lm Con OouJife 
Ul mmha. ootmts wore «MS© in rJsutjaitr lKi!iac^ o«iiefc«r (sotmtlag 
ctJa'^ off# Ths st&ndaM nmeeaup© **&r couitlng tlB ass&bs® ^ s to 
ajlto tt litO aUtttloa of 1«0 !Sl of amtm eiatuse fluid 1» 
%rtlii^ato-1b«li^*%r3«Iia iMT) aoiatioo^^. I'h© MlF.gtaiii-
fiaiatiw ifl)idi .)*ives a tiriglit eolour ataia to tha aiaabaa waa 
pWiftofeA W thft addition of 10 i»ar rant a^ ioftoua aolutioa <1ilOOO> 
9t Ttmtxtm of 4i$nMoIata (%«9<:), i ^ t i l l y ^ Co.Jf 10 r^r cent 
fomaila (OSP) aJid 2 i»©r eant glyaarlna* to aaeh 1,0 ^ of 
^1iitMalata«fbmdlln vao aia<fad 0«1 rad of fsresfOy nvapafod 
5 ^ r cant Ltt^la lodlaa aalittion* 'Mf ataliwfixatlim ia a 
Piooanena»d p%eaaiic« uaad ^ tt» 0,a« %via i^dletl Cantta f^r 
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ttm idei^ifleation of ^^ wbiia in stool si^oet^fis* Zn tlila stuc^ jr 
honovor* tlie 9t«ilfi vaa emXmXimty used for counting tise anel»w 
in t1fml}«aor*t chaaber. Ml rounrfco ti®'« aa'Jo in IttO «filiitloii 
!»y aftaing 1«0 aa of nflBlm caltuf© fluid to 3»0 afl. of -tit a'^ d 
6*0 fH of plQpfiiologieal sia.ifid» This t*Amo ii ItIO diltttSo!! of 
tiae oiltme fluid in ^ i cb ai l ttio mmhm ^t fixod and stained* 
Cfftntiag in this aannoff ^IQQ lalnirjiaed tbe ehaneos of owsloofeini} 
t!io a7!»tiao in tte cM s^tiexv ^ count• iios« rmdo in dtti9.iO!xtey 
coianting sHX tt» Ibur a^aws on tte comors aid tJ&lng tte 
awi^ n::©. An aroitnto of ttjo cotintn imst'^on for ostdHlisl'ilaii 
tlic final fiir^r« T!x* caieolationi w©i© a^te as follouai 
Ga3.eul?itio?ts in ItSOO dilution 
Counts in fsiilions « 
??er cm*}ic alllii!i»ter » ^ X .J*. X SCO 
.oa 
t « ?!« trntam nu"^? of coll© counted in al l t!» fbur 
•«ui«« io^ts$ X 0*0^ X 0#f), or !l X 10000# i!:® eount of t!® 
oiatufo wHl thumfoTQ ! » » : ! . : io^ i^idliaii/easi 
or 10^ X 10*^  X I tmhem/m. 
<:Ji)«*«5 1 c;sbic aa Ceao) « 10*^ aa) 
Aaobo emture ^uld iindilutodt 
9 m Ttm svoraci nuaOier of eoUt eountod in «11 the fbor 
•9i«r§t (©•05 X 0.05 X 0»1)» 
i1 
Volmm of each •r|i&x« vUl 1» a 0*00025 em 
©r sar X to-® fsa 
Tl!0P©foro af^bii© noT^  «()L w i l l lie ts , . .^ .. ,.„ 
g? K 10-® 
or i>n X 10^ 
G) !¥ornratlo*i of f^ewtoa Aittlfeiw 
tbssDiiset^fiQi GvHtuvcQ of s*^  |i;|flr^X:^ |,ga g»oim ^ t h &». ga l l 
Ijy tho aathoa ©sscatlally aoscrl^ea tsy ^3oel et ^^ ^ »it t ^ 
ena of tte IfiCTibatinfi neiloa, ail. calttup© ^t t l^s IKSP© reaoired 
tm^ tfm ineubator* Tise Ijottlee imm thsa cMlled for om haS^t 
h&vtr ia «a Ico wifc©r-t»8*^ 2!5o ctellllnf eaasod th«» o/ielja^ to 
fall «ff trom ttm mCLl& of t*Jo I^ XS'TS ^ttlea* ^^ !io oveslagr fluids 
n.fi'A the waahifiee of tiKs ^^itii imw paolod In t l i tre flm^t* 
^my m^mnt of atavrli a^ d ott^T itobris was refsioved by *jaesl?ig 
tho oonfeanta of tlia ealtur^ bottlas tl3n>usli surgical gmvmm ^^ 
iMirtariil aassoeiatas i^ra rriovad laty mtbjteting tim anaba pools 
to tavaraX runa of aiffarantiai oantrifugationa at i$Q ^ O^  
too X 0^  and 300 X 0 iGsr^eetlwly, 
The ealia wore vemksvon^xsd in i^aiologieal saline and vara 
4 
©•II m9rmnB$£>rm wen* pooled and th© total e©ll eoumts irere isaan 
%a i^e&^Hsmit li?»?»cytoaBter «ai«ittfig chr^ l^sor, l«rv0ftc<!l mw^ a® 
v©«© ag'^ ia f^ontriftiee* at 3 ^ ^ ^ tor mt&T?sin%rm tnur INIII 
*5ii5ked i^tiia© of <*o2.^  (liatlllcd tiater tt'rt !:a4 been lir&ustEt to 
a pH af I0»''> tjy tl3a iMMitioa of mmXt)%tQ irmiint of ©oataa 
Tf^ikte>^l^9 ^t» flUS^fsslDCis ^ ?®?o k©^ l i an Ic® «at«r bstis foiP 
15 "aia auiit wero nlc»!5aco"5le^ly omlriofi fbr afny liitact a-^ ljaft. 
If my^ mmtmB veie s t l i l fou*^ to ^ iottfiot tt^ en tiso sasrjensioia 
att^lio^ to a ao ?^ ;irs»l!i£l&t *!^ atisieisiono wsr© !^ ©!?t rofUgofa-
ted ti3.1 oiicb tli3o thst no r^ t*© intact colls ^oi« *3lC!^«co!^9ll3r 
^6t^ctfMj0, lUaru-itlie t!m cells in tliia "la'xnor wa© coitimae^l 
t i l l all ti« colls i^fo Gofjf^etoly lyiea. -firing o?i0 to ti^ K?© 
hovLTB of oxtraetion^ the ttibea vnve loffe un4t9tui1)ed5 In ai lee 
nmtor tmth wittiout angr furt^oy stlrrir^* Tlie eollo (^sre f®st'^ red 
to iaotofiiciity Ijsr aaAi?ig an «p«l i^oluw of 1»7 !»©*• «^ot 8^1no# 
Xt» flolabU eofi^ Mioimts v^m mrmvAt®^ by eentrifUfatlrtji tk% m 
reitaitive eontrifugal fbwo of I'^ fOOO X 0» The sedl^ant aid t!» 
optloieent •apenuitvtt fluid ver© ae^^irately collectaa Ifito 
1*0 flft pottloritf noitttiol&tiid (1110,000) an<l stoma at m^ C« 
Dttsod on volf»»8 of mmibm »edt*a©jit tid osd^raetifig fluiiSsi the 
eollocted «a«plot wove do8ig?mted ao litfO extracts of laonostoi* 
etfii7 gmm ^ tAf^^xiMn antifstiu 
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mature* war© also f^ ye-ntared'. Ibi' using tli©'^  as contx^lt in vsriout 
«!xfclg©!i» tts^liio^ foactloas* tti^tlcas® 'Joy :irotli (B3li) urns 
d4i!i©3iS8«l iii 10 "H portiam Ifi @ep<m eapp©« caitus»© tu!}©8# 'Sym 
aeaJUm tias storillsed l»y Bsatoeianrlng feljc t u ^ s for 15 ain at 
15 %h9 pWQQ^xs^'^ ftem tuBos tmf® iHEjcialated xfith l?ioctila»5i sa-iplos 
otJt«il:ioi ftem aaolsa oUtui?© !3ott3;f»s# Tb@ accoarmf^nr bact«t?lis3. 
asi^ciates froi ^.^ »|^ f^>iyfi^ jfc ciiittis« tiottlas wnje aubsorpoitly 
Isolated i i piro ealtisKia '^ai i ^ a t i f l ed by ?»iiik4iii! ii®o of ttm 
mutim teoterstoloslci^. etilt^ jpro tecliiica* Atio^y fo«r tasisr old 
mttPieat hvoth csslturos of singly isolated n-ioeiofj of tb© 
a'ioo^s*iyii6 fjactopia iioro used for TJTO^ -sjrinif tlio feaeteriol 
aitleea^* SWfifey touT hiwt ol^ cultures •m^o *iool«d afoortiig 
to the nmei&u Ibr "re^mrinc Vm a i t l ^ns* .3!^to3?la fi^'t the 
pool«(i eiature* vow !m«T«st©rt by ^ t o n a t o w?«3Mng m^ ceatKU 
fagation i!t 2^*"^ vpm tent S'} ala in a tofPlgoratsd centPif^iB 
(Janfttiki %(M1 K 6o)» '^ubla baet0ii.al mntir^&nB t«?« firemrod 
aoeof^lng to tha v^wiamsHf atserllwd t^eftiiio Ibr i«» f^;t,f|^ i^y|^ f. 
antii<tfi8« Antiganic axtrsietii mtm »«irtMolat0<t »M 8tof«<t in 
1«0 taOl portions at «^ C« 
C. AXEIIB amxifATIOS OP K. HX^ DLSSJUCA 
a) %ai«a of tlia QwsaMwam 
Btttda 'IXHt200 vas oHairma as a resaareh gift fxoa 
Sr» %aa>nd»a LaJjoratoiy at tbe %tlonal Inatltutaa of Health, 
3»eht«(Sa> ty,S^ A» fhi» strain vas ia>lat©a by I>r, ^©liii % Tobie^^^ 
in i ^ tvom aipkjidoseopie aateilal o!)talfiod fsoa a patieat wltb 
actxt© ecmhimiM^ Tho strain lias siaca been siaintaisied ia tba 
aboi'e l8b«»ratofy« A mtho^ fbr axanie auXtivatioa of ^M, Maj&alYfcj^ A 
vas described by Diataond''® in 1961. tn this pfoceduit^, asiebic 
cysts laictttisoXatod tvom ai!»ba»baiitefla ctiitursa vare introduced 
ba«5toria fra© i f ^ a specially prepared aanopbaaic aediua seeded 
id.tb a tryipanoeosmtid of tlKS gemia csnttMdia* After aatablialsimnt 
of tbese G»i%>xenic etiltureSf the aaebae along with their flagellata 
associates nero tx^asfarred to a apocially daviaed diTshasic meditiBu 
In thio the eritbidia died out '^thin three tranafars, vMlG the 
aEtobae contiraiod to sMltiiily and flourish in the axenie atate. 
b) 3iaa of th© InoctHisB 
Sawnty tuo hour old culturea of 1*. »^ f^^ ?:,vf»^ fift (atraia 3IKt200) 
vare eantrifUi»d for settling down the aiaabaa* After diaearding 
the miparaatant Huidi the amebae vare rasuspendad in a freshly 
prepared nadiuM* Tva aA aas^lae froa this ausitansion containing 
about 10 X 10* aaabae/aa of the aasisending fluid were aaad for 
aabsa<|iient ineeulatlona* 
c) Aaeba Cultures 
the eoi^position of the «adiua in vhieh axenic cultivation of 
"3 fj 
ill 1961 • rsstsntially, tlilB jaeaiuia <l«sieaat«4 as tTX;»a»CSSH25 • 
difilauilc (fry«jto»0# TfyptJl©a®«t f«tst eiitt7aet«3ef%im«^ e^}c s-atwpy© 
xtf%^ Hiila^  2^) was a diisfeasie ir©i":i«>n of «i lli|ai4 ?sstttts f i i ^ 
ao^0M for ^mm-M^ mxx^r^Un o- latbao t^tfe tfypmsomU«»^. 
E»uop!ta9ic) tot mm cjativatlo:i <?f oseniaei! aaioba#» Il» aJiefilie 
ea^^ioa otifc of^ corllTig this teelsnixi, 
'JTio ©JKO lie cio'iiti'3 cou3l®tod of a bitsth ^Pf sup-psierssnted with 
l^ ifvsid@» (Ox lii^s* dig@«t) t Ra 
%Alini elOoride 0«5 (P 
fb%Mil«a phiti^ hatQ laonobasto 0,06 m 
4 4 
file Sl**!>ii»th ym mit&clmed at 12 1 ^ r^resmre fer IJT nin 
«ma t ^ a cocii@d to mom temefatutt* T««i ^ ©f liorgo stiua tad 
2»5 aft of ^tasdA ainttii^ %.10? i#d«s nlm latoi? adi©A to i t 
aie^tieally. *£fm ^fkifr ralxtaro of vl ta^n ^•fCf i^s fi?c9ei«4 
^ m'fiiMntt tJlio fo2Llot«lJir stoPis 0o2,tttiois in tij© 0noeified 
1> * .^'at0^solum© ^ t?itcolti« 
3) Toiie seid sslutlon 
^bo !3?5tl3od for th& i^6>5aratioi of tlio fae i^ir!! was esse.Ttigaiy 
tt:o ©aim as thnt of >^JUP9oid^ « Tfc® vitaMa i9ixttiz« !l»i^ 107 wis 
ailRl^ *ii»lly dev®l0p©d fey --^ aiifi aiii! l5«ir associat®«^'^ for ttse 
in ictc to? ttnmm tm.tvm w^^ivm. 
All asieba €tiitar®is y&m "md© in 1C^  gO. Kfjoiwaeyfti* flAi^f« 
fun) $>«teh»3 of tlsG ei&tti£« flass^t inof^ttted ifith tlie |vr«YimiiKly 
dtseillMd ij|ic«iiil«ia mr^ i?iculNitdd at 35t5 C for 72 to 96 li»i« 
Ajcenie etiltureji at t!% eiid of tfm inevliatioii ptilod imve 
f»iK>ir»d ff<i»» the iiicitlkator and tfm axMibaa w»fe 9iiai»fidad in ttw 
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evatuM fluids W vim^Pmxs nmklng of the fifths* Tim cuitux^t 
iiex« 9o«add in 1 %±tm tl9ns&§ a.nA the Brrnhn eeii counts mm 
-m^ with tl^ fii« »f a %ttl3ffliier tseaocjrtoiet®!? cduatlug disabert 
lalyamtojf^  nnotocol asj ttet for TttJioxentc ealttiKss, %olod 
?r8i!m fctHtur^s wjfo ©oatPifUged at 350 X 0 fbr 15 «3l« tn & 
E f^Wesfated csatPifta®B» Th© cells %mm «as^«a three tifses 
.^'Itli aterlliasd aorrsa sall«i©# After a flinl tiasfciTfj tilth 
sterilised distilled water, ttm cell f^ ackisd wluns was 
cletosni-ioC Ijy contri^Si^leii ftt 35& ^ ® fo^ SO ialfi# 
Alsoat ti» dl or distili0d vater mm added to eaeh 1 afll of 
a^sdsed eells aid tlie a'leliae wens susUjected to « i^8rui^ loii tiy 
r»assing tbe eell suspenstoRs throtiet) e 30*g fisedle attached to 
a 5*^  rta sntnge* I^ srarvtlon of tl» cells In this aanner was 
coitiJ!ttsd t i l l all th® cells were eo^etely lysed. This was 
cofiflmid bf *sSj^.mmf>rite ^x^rsimti^m^ 
Fiiialljp, soluHe antlnen was setmrated tmm the r^mrtiettlate 
aaterial W oaatrlf^gatlofi at 9i00QK 0 taT 60 tain in a mfrl^ra* 
ted centrilUiS* The rematlni soluble entlnim was stored in 
1 tA ali^aets at • ^ C. 
a) asphadix Colu«i Chrofaatograeiqr 
4 ') 
Soi^ luiatx 85©! ^200 wa« alloved to ttitU for tlijpoe dara la 
oxc^so aolwrtt, or latomativ^y for J tir« on a boliiiR vater 
tmtU# Sf» iseH i}l»r27 ma dBaiirat© .^ tia^r vactma fbr aljout hidf 
tsonTf f^Js© 9«^ ©rna*nTfc lltiia was str^ed off tmtll Itis valuta© 
m t raaucoa to apiwnoictimteiy haXf of tti© soai.?ii<jatea f^» TM 
eoj. ETJ. t!i® rBaaAnlJia satssmatttit fSaia \wm adxea goitly t» 
fbfa a saspoioiofi of tl» i?lelje coanlateafy rc*rpi*«<S for nac^ siisg 
ttio v^jssn^ On top o- ?\ ^ n t e a t l y siouated colu-m vao ffttt«^d 
ffii ©attsoQl'jn tu^ jo a*w!2t h^f m ^'^^z f'S tlxj eoii^ ?;Bi« f fm^ i^tjtf 
po2^1is.i© Wji ic of a l©ngt!s «iffl<s5«j^ly XOTC to yeirb to a 
fiolsit mxh $ es !xilou t!« top of tbo extf^ iGlon tuM tm^ flttsa 
to tl^ c outlet of t\m raau'5i» -te tn*)8 nt tfc© top of t'tio rrsluin 
uao !tr:aa tt^ os© trlt!) tho t«lf) o? ai mll^slw ta'*, lo'bro '!5ot2:.'»iiig 
tlxj C33. cdiarsyf t!io colm'^ m u^s filled t?ltli tlie aolvorit up to a 
fecjifljt a^tit of^»tMrd of tl^ totsil icfigtB of tbe coitn?i« 
T!» gftS. slurfy %ms tiiea pouro^ Into *dm f^ luraa tfltti tfSR l ^ o of 
a glasa «»d| unt tlJt? ^sXtio') of tf» |»lyt!^ow tuiJirjg wa» ad^usto^ 
in such % ^mi t!*at i t s outlet »^a» «i!)out J ca tjelov t!® ton of t!ie 
liiiii^ layar In the oxt^ !5Sioii tube* Xlie rel vas illowed to setSl© 
b^im t i n a 2 ea tyed was forsied at t!ia t^otton of tli@ eoluaa* t^atary 
the atofM o^ait wai oi«»m»^  :«i6[ atljusti^d to otJtftin a flow rata 'ahich iraa 
oiflLy half of th» flov n t e actually Jiead^ *! for oiwratlaig: thi eolUBKi* 
An tho bad 8isa inexofi90d| the atopi^oek vmm raailjuated to ohtaia 
appmaiaatal^f iloiibia of tho aa^irtt! flov rata* The roadjustad flov 
rata vas aaiittilnea eontta»t "luring; the iwkifig of tho (roluisti t i l l a 
haa of liislitid eoap»etiiaas vas ohtalfiail* Aftar the asttliag of the 
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mtt t l^ t ip of tfm ve^l^h@m tubing ims graclually lm»m^ in 
ov^v to tmifitain m coimtaat tigrdrnttatie wetojipe. ^ tl» o^d 
af the "^ aekingi ttio •xt«niio?i tube ane! tiw tJoljrtt '^M tubing imT« 
r®i!iaw<I aaH tb© «««««« solwnt ims «a«»©d tbiongb tbe eolii:^ 
until ttm (^1 mrt&^ bQCor^ etatlonr^ry. 
llofdi^ tmlrm mse^ # tlB fja^ jlsod eoliisn m^u allc5«iejl to 
Qfpitibrsto witfc tlxs eluunt fbr *>8 f«P8, f?^ pacltiig of the gel 
bed tiaa elBClsoi b^ r ii")rl7i^ 'tg '^ tuo BggtrarwSOCK) to t l^ roliiflfi* 
"!'43 p«ot€irj ©s^ sj^ QD wyo a'l -liea to t!« nolum tiitb tbe 
t''o3.p of ft pii?ettt« ro2? c®'j|i2.Qtio olsition of tte @nr3rm§ ti^ e 
0u?''rvro o^ t^ ?» c^l bed ai^ l t^ jo ^olls of tJm coltiim uofe %m3b6d 
tt:fC0 ti-^n t^t!3 tb© eltmit* -i^ e f:s?l btd %»a9 miboeifaoatly 
lag i^^ pa ifith th& (^unnt _ nnd tBo coltrm was ataln filled un to 
t*?© Tnt*: to flw» a fittiwd o^mting byaw>«tatlc ?»i«sstti«. 
'^ring this uTocotei'ti, tbt coluian wsairtod ronneetetf to tlm 
ottmnt mmrvoiJtm ^:9 «toeo«mto/trapbio sei^ ju^ aMoa vas a^TrSj^^ 
tmt ijcr collectifig t!»s efflnsnt f ict ions, the olutisA fmetiozi 
•fti^plet ii»f» •ubs^^O'ifely ttso4 ft^r '^ .'fti'^ atiiig tlur i»TOt©ln 
eont«fi(U aithtr br Isiwify'e '?»tbotf''^ ^ , or by a»ft«iring tbe 
0!9tieiil aftOffitjr at urm^ooilate vaus l«n?^b# 
b) bleetilar i>%igbt Botl'ntiont 
I'or •ttinatini aoloculttr iroi|?ht« of Jk ^^fl^txrtina antlgan 
4S 
tmetlonn the siethoa of Anarevi^ ^^ ms ffallomik ^^^ coltnn wm« 
G«111»y»teS Disr peidslnE aeirefid ntnnd&tA peotetnB^ ihtecntnT 
%mlgH$ of tUti a'ltigon fraetioiis *ro«> esfclnrifced Ijy eoapiriiie 
tiielr Qlutlon pit>fia.60 %dth thnt of t^mtstn ?sai%E©r»» 
e) !bl3'»ef5aii3i4<So c^i E3ioctn>p!»yo0is (^ I^f 
ttm tcctnic of Pi^JS oiectfopl^os^sis aeocrlbca, Ijere 1« 
ocaofiti^ny t!» srio as tfist fjf l>mrl8 and Owwteln , Tho 
tochfilc was flllctstij? !!io£il<*l©A to fit Into t l^ ©x?)eila©nt9l 
pi^ otocoi of ttds stutlfer* tl» disc ol€ct»o^!3o?C8l8 usel la tM« 
8ta(^ tias !aa% «?? of tl30 follotd-is eojaiJO'K i^itsj 
1) Coatolnors for t?so f*oi coluisits •m«3© f«o*! flass t«bi»^ of 
41as»tcr of ** s»)« 
S) 3ttffter fO0Qr«5l«s 'sa^ of na.astic t'oataliieroi t l^ unvmv osio 
t»ol.tn to!?po3 a?i{2 i»wf«!tof! foi* inseitlm? *he f^l tubes, 
3) Hiiwr miijrOy att* Inert ol©«tn>r1@s, 
h) ^stalfiitte tulies (eoiiftTlet@4 at one etid) for eleetmplioretie 
aesteinifii <at>out 10 am loftrer thai ttie gel tallies atid tiavlng 
and ifit«r?ial dii^aeter of aDstit $ !an)« 
49 
5) A stand for pfovlding a wrfclcal support to ffm ml tub©* 
<l!itlng t!» *ijr©9«mtloa of t l» |^ X«» At one ©ii«, tlse tuibe* 
ifovo t?it>viae^ t^ t^ > t te «iia>©r cap« hiwlng recoss of 
Tte ^ro^jfatlofi of atock solvations md ^loilslng solutions 




11 m. kB m 
t f l 8 36.6 ga 
term& 0*33 ifll 
SgO to 1CX3 liO, 
Cpfi B.9) 
ioltttloa C 
Aeiylaiild* ?8«0 m 
M9 Oi,735 i« 
^ to 100 la 
Qolutioiui 
3olatloa 0 
I t Hfei Ctt^f>n»x,) k^: vfaS* 
tri9 %$B m 
Twm^ 0»h6 wH 
B^ to 100 «)t 
C|>B 6 ,7 ) 
%lutlofl 0 
Aes>yia!9ia» 10«O gn 
Bit ^•^ i» 
1^ 0 to 100 afll 








Oimvem ho 0A 
^ 0 100 m. 
Woifeinc Qoltitidim 
bu t ton (a) 
w»,i 
1 part 9oltitloa A 
g imits solution 0 
1 part %0 
pw a.9 <B,e * 9.0) 
O.lV ^ 
l%0 to 100 dl 
1 «?ai?t aoiutien B 
2 pafts «>ltitioa 0 
1 pnrfc osltifcJoii i^  
*» ^ afts »lutloii F 
dfcoele ^if ffeF 3ciiixti09 for ^mrmtvB 
I^^ ila 6*0 0t 
%0 to 1 Xitxe 
(pa 8.3) 
llx«tliw*3tftiii %iution 
7^ AMttA •Bid 100 fld 
^Itttaon fbT ^tfBtudnifkg aid storing G«it 
%0 to t lltt® 
Prlssr to t!-otr usingf * ^ stocis oolutio^^s md ar!aai*|io« 
i^latlen <l») mm rei&'tffsA f!ro'!» fcfco rofipteerator and bfl»ta^ to 
tf^ «30Si t©-^ joimttJW, 
A ssa'510 £^i i^lotlon con-io®©a of atjout 0*5 to «l«2 t^ of 
icwee^^TO ^Ititiosi ca<l d^v^ 3 to ^ tfll of aoru'i, of m oqpiivsilont 
'^ •mtoia «il3E^ tJio cofstalJiliiG' albout 206 mg of r>xt>telat ^a^ eiorAtT 
Mt tfeoitsur^y Qtsod. %3 0'^S3[fLQ ftsl !3iitiarQo tfore r»itjt<^ ctea 
tmn QtVQ^ 14ct3t» ^10 sonf^a wao added to tho «»ai of a mljibop 
8to^ T|sor attaG .^od to t!i0 fcatm afcand, I^KJ totoS, aaouit of nioteiii 
lis tho anrdLlod oirai^ e irna asjt a3.1owod to exeoed ^y^^d r*00 '3cg, 
'i pTOtoifi Qolutlon M1.1C! !a»i^  diluted tlma tl-io se«i%Mt hming 
a l!i?®»t«r ooneentmtioii tlsaa 0«3 Tig m^ <»entf was ittierallLy usjod 
in e< l^>limtlon with A !%>ro eoncentntod Iarie*|)oi« Ao1.utioit# 
the •njarao gtfl solution naa rsado !^ dJlutiiig i t witii th© nfotoltt 
««9ift«* 2f tho pn»t<}ifi eoncentr^tloi) of t^ i» oaist^ o iiaa t»9S 
tttan 0»3 ^ pet* eeitt thes) tlm ^luiao of ttie saaijlo r«l vas 
aec f^din{^3r ifiereasedf in ov^r to weeosaodsto a largt aitiount 
of !!!HR>tein oolutioa <S00 i«g)* Corr«8Dondifi^ 3r longor geX 
tulies mre used for larier psvitoin •a'lt^oo, 
Tho iioi tulios yem fillod up with saafjle soltitioot btfbM 
%h&y i9er« iaaoxta^ tn t\m stoim«ir veils* **»t©p X^ZT ims latieed 
ofi tc»i> of tise {9»1 dolation» Tlie loferifig of tlie vater ims 
ascoaplifltea liy nwans of a 1» or 2* aJI arfrlnp© «<3iil|ne4 vltli a 
2%% t^^toioraie nsodOi©! ^iltls th© pistoi re'9&v©d. The ®yHa@» 
tjafwl tms flrat flllod i^ ltte «!tstilled tiater* Ti^a tte nee^ Sle 
tia0 i»itit»«^C0a into tfio feo|i of tfe© (5»l tufso ifi mlc^ a «ar tbat 
t'a tlt» of tijo jicoaio i08t©il agalTiOt tte t«1i© wdlt a'^ d t*^ ftab 
of fclae f«iodlo i?0fflaii©d 01 top of t-ls® tu!i©« Tm irator tias tl-sea 
Qllotfed to mm fwjtj tte UTnage L^oiflLr afifl ovoflilr ^wst tlii cl««ii 
lt?iei» wall of tl30 ttt!}0« tSll a nsfcop laj^r v!m ^asotlily fow»d 
on top of tlio deasop saw^o f^ ol ooltation* la tM® way » 3 to hmim, 
water l^ srer i?a9 flaiiaiy ^WDd, 
Tim ptJotoTJolrao'^ation of tto oa'sr^ ® C®! solmtlofi ims 
a?'Moiret?i !iy faaeim! tfi© tub© staid asset!«ty *1ir@ctly tiii*^ or» or 
la fttsRt of nn4 ^tMn a ftev lap bos of a dgj^lielit flaor@fieont 
Wl% "or (^ bout t? to 30 aln» After fjelatioAf tfj© tut»e stnnd 
aaao'tjly tias roiaovod fitta tfeo llftft* Th© ttiti© assorMsp nas tliea 
4fiVBrto«1 for ^minlik^ off tl^ e tiator layer a*iA tho a<!|ai^ oit artall 
fraetioa of inlbibit^d mX nolutioa* i f a?Qr« ^'^'^ tut» vaa 
aitbii»(|ti»iitlr rtnsot^  tvieo idLth a mixttiT^ of aoltationt ^t ^ a ^ 
Sg^ in tha vatio of l i t t6 renpoetiiroly^ After ria0ifig« the 
•oltttioas irax« drainod off* t^m ^pfn^ev nel vas proimr»<l la^  
adtfiftg i^ XNit 0«t5 Qd of larp^pors solution to tho gol tiiboi* 
Tliis i»l aolation was alao aneloaod vitMn a vater la r^or in the 
ataner ai dseeribed abova* SimiaHry the tulm eta^ itf aaeeiiiay 
0 J 
VftS agadn ia3ie«a rmw^ a fitioxeteeit li^Dt tot tSbmit ^0 to BO mlti* 
tHet hBi^it of this 9pm%T gel eoltxs»i tm9 aeeordiiiar a^ustod 
V!9lu!»t or In tlio !3elg%t of ttse rolusi?! alter t!^ at^lcatlon of 
H dlXUl^  p!Ot@ill e!t*9||t|,#« 
^ftev pfmtQj^tymnmtki*% of the aijacer eoi soJatlofi aadt 
«?Hao t?» lnwpfeea ttilies tiesm hsiim dirsi««» a rmil*jp©2^ gol 
0olt2tlofi was nj©T«irod t^ miiEii^  o ^ i l s^^ Xuaes o^ ffi3all«»pos» 
i^totlon Ca> a.'^ il sraai fsort*9©ltttlo.*« (t>)» '^'t® t a^s imro o-iOiy 
tim^ tVism stjctea ni6 fel3.%©a for tiaoM i^g tho tabo tmlla nad fete 
snacer riil 0iirfQi;o« A^or iiaoti'ig» tlio aol«tlo.n vas tisojwifjsijp 
drili^a fj^n tbo tabca. T!® atJove wasM.ie twsceaam t«i© re'seated 
t%tlcQ« 2!it tutes we^ ti t!^n filled titj ^tl i tte Glutton nijto tim 
brisi, ao tti t a tJ©d ^ f aolutloa »»ted on top of aa<'h tul», acli 
t u ^ wma t!:on ©ai^ sd with n 10*ai a^arei ?»i»c« of thin |«O8P# 
Care wi« ta^ Q^H to awoi* tfio tra!ip4ng of ljutjl>lea nn^^r tt» filia. 
Thu tti!)®a 1W3?© pj^toeted from stranc llftJt and wora a3.1ovad to 
•ta-id fhr alsont 60 nta* Tim i l l a t i o n ti^^ of tha a*!ia21«»|io?ti 
gal !9ixtiira vas fl»und to ba ai^aad h^ s^ in, T|io i^allatloa ti?!iD 
ifaa eorraeied W rmSiXm mimr adjuat!!ie?ita ia tlie ooaeaatration 
of !f9!f«si««totrwiBtbyl«ll)3rlaaadia»ina (fe^d), Onea tha 
pal^ rsMrisafetoa was eo^a|i3.etat ttse gal tulMs v«^ re raiaofad fron tbe 
tuba «tand« Tha tiiliaa vera left cotsf^ataly tmdlatuxtad for 
l)x«Wiitifis mr ua^ baa dlatortlon of tha oeluan beeaaaa of It i 
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sepuptftiofi ftorj t!m ifiia.l of gel talje. Besioinl of tlie gel folaim 
vmt aeoo^idhcid tsy iivessl^ nnd ti l t ing th«i tube mraifist em 
side of t!io fioxiKlo cap wall a-id tlj^ retisr proiridlng a rw»e6 
t>aPottgli %feich «lr» i^s g21oiio<l to 8it@r tti© fallow of ttm eap 
t*r!i42.o t*» mX tabeo «cs^ Wi^ aavea, fbl^rfusrisation w&n usasOly 
ijiltibltca in a araall soi© to a hol^it of r»5 to 1»0 fss of the 
ntarmtt soX a<l4ft<56'^ t to tlm ^n® of ttee «to|m®i? mllX» !?atcir 
@o3.ution| if aJ^STf vaa r?»fiot»4 by Importing t l^ ^\ t'jitrs, ulttJ 
t!te 9ft*!j^ o mX ^sm% eM touehiair tha o?)^ *i cn^ o'^ or an#. aboofbefit 
'?tit©fi5a# 
insortnd iito tbe cro'saets o*^  tlK) tt*^mjr buffer r<tser9oir« THe 
i?cs©n?»tr ^as -^^ ro^ dteusdy fUlod vtth 1 l i t« i ato«lf baflfer oolutioa 
f^ HtttRa toa-tbld t?it^ flistilled waton About t lA of a 
0.001 imr cent solution of bfo^tJ^osiol blue In Alitor tr^s tt^a 
iii^ fDtia«s©<i mA Btliffefl into tl» up?!or Imffey, Tiw air «p©eo8 
ifj t£te i!??l tmbes ab&ije tl® a*wiie foi wef© dlo^^tieod ^ t b bufftep 
br sioana of fi pipotto. '%iett a hust^ liig dmp of buffer ii»« iJdaeed 
ofi tbe bottom of eiieh pil ttibo to r^ xuwnt m^ traiiplag of tho air 
btib^Xot* f!^  upper reservoir tms %\mn lowofiN! In gucb & %i«y 
tb»t tbe bottoias of the* i»el tubes were iwieriied ebout of» 
duerter of an Inch %n the buffer (100 sO. o^ one^tenth etrenistb 
of the stock buffitr solvit too) of the lo%r?r Te.<?ertoln 
The eetbede ifas rorvieeted to the tt?^r»er roserooln * eurremt 
p ^ 
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of Atmut 5 adXtimsK^ve r^y tube was imssea fbr atxiut tua &i4 a 
haSLf taour IVLI* At th t e ta of tlie €aeet7oph>7e«lt nm, t l » 
i5&wei» 3ap?a^ was tui^Pd ©ff arid t!3© tmffer aolutloia wow 
VQmwmy$JP- aad tli© gels wft::?© rcnoiroa ffo"^ ite© tu!»0 br t>«9viftl!ie 
a tmt<5r aaat Riaidi tlx) 01a coltians* "'2«!2 c®l oolwm was tbea 
iTrmpocd ia atloaot 2 ^ of f ixa t iw^s ta ln /Htdtoaclswart snlution 
fo^ 3 ni!i* -U t!;o 0!ifl of tMs il'tii, t ^ fixativ^^staifi solution 
mm ^„oea!ite^ rtid tlio 0sla R^J*:^  flJisG^ for a Ifew nia, ifi tap 
^ator, Cl2t3 csls wo"^  salsseoaorstiy dtestainoi W wa3M*ig tlu^a 
several ti'^ sesf on^ iwneate^y cHaaging tl?o wacfi oo3.titio.n* 
a) ^ MiAffiix«:!itftt 
For idl fo^lni i96a»<art««it0 of ^1 «fc »9of3 to9T»r«tuf«y 
Biieo 'ssdel I»1»I0 ipK Mtor in eonjunetloa t^itb ^lieo lanst 
eloetfodt an^ Ctfif^ aoi eleetmdo was used* ?!i» olaetz^ats v^7« 
•taidardisoa wltli i^ico ^ t^anaard tjaffem, 
b) ^amtroaonte of Optical Dansity 
l i i ^ tS^mr^lmti masui^'^otsi in tlio vlsibla ranga ware 
d 5 
©itl^er -nam oJi Cma ^'^Isi stiectnocoiorlaeter (^ tveiEol) using gimtB 
ewmttMs of t em %$S% isatlif or on a 3cl«?f!tf&filc eolo7l»»ter« 
Optie®! ^iisity ia tlKs ultrcno^iolet rang« vas !aeaaui?«d ^ using 
Gall Selsa Jena s^ c^fewaplx^ toiaBter (T^PS • !*) t?i%!s ^^rl«s cuwttes 
of 1 «a 1 1 | ^ !»tli« 
All tiotoia ootlraafiioas «e"-is ?3aae b^ iKi!tlii0 us© of ?oliiw 
Cloealtoi pteiol. rcanoat* T:M ':3Ot!50«S vas ©sscutiaMy (M© to t!io 
taoatflcatlQ?io of liot»^ ©fc sil* '^'^ * 1^ l:o p':^ of>ai»atioa of necossaiy 
ireagofito for tbo elsow ostiaatioaa wave ao fWXewsi 
eoiteontrmted ISsl^  tOC ia to 700 sfll of wator in a ? l i t re flai^» 
Tim !9litura vfts gently rofluioA fbJ? 10 !«?«, At tM oad of thl» 
porlodf 1?0 m of llthtuia milfatOf 5^ ^ ®** «atfir afid ftiw 6ropB 
of llqeutld t»io«loo wewi adaoA to the flagk. 
Tilt jslxturc ims lioHo^ aftsr liavl.ig rsiaovedi t!ic coiilonier 
to dxliF^ off ojeeosa bfoitlno for olaout 15 «ln» % t'le a<l«!itioii of 
(ll«tllle<3 watOF t!w -voluao o* tfm pooiei tilieturie uat brought to 
1 lltTOi flltor>d an?! stored In coloured bottles. 
/ 
2» C^ppQv Boai^ int 
The «ai:a3Llno c^n-^r reaitcat m^ rmsv^md by tilii^tlr ^Aiiyiag 
GO!itul!icid 2 i>@r csefiti ootSiu^ cartioi^te (W/V) la 0*11 sodiua 
^l«o3iiao| wlHia soltttion 1 ai3 solntioa C contai?iciJ 2 fiey feat 
PDtaosSaa taftrato dnd 1 ?>oi» ce«fc to^npmr esaHi^h&to f©0pet5tiw1y# 
/ ^ tile olioTO ®altitioi9 ws*^  nrorms^ d in dlsfclliM tmt©r# 
/^ 3 md 0 In tbo rati© of IC^tlil CT/VV)* 
eot»p©i» roageit rM tlio pl»f»l fo^fcfit. the «ict©«t o:f ailutlon 
f®^i?ed tflttjla tfso oPiglnosl saaple fbi? coy»ct tjwitelfi eetiiatioas 
vaa n w t detrsadTDd, "So eacli ©.is ad of pit>fceln saraule was 
thof^ ugMLy taixtd, ni4 t!*0 fcalies vsrc left at wos t«'5p«iiitttP© 
fttus 15 ain* i«i t!^ «^nd nf this intewd 0,5 ^ o** dUutM Ibllft 
T99g9n%m{VI) vm a»!dted ta aa^li tnhtf ^irt t!io»9ughly mixed* After 
a porlod of 30 is4n»f %fm roiour Intottity la each tubt was raad 
la Can 2alat spaetxoooioriaMter {fSntltol} at a mum length of 7% 
smilaiefona* Om manic tuba for aatlmatini; tlw colour of ttw 
magefit vaa aloo eaii^ ip«d« Tht calibration eurvo mm oonatruotad 
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IQT using a S9r0le of is^philliEOd ^^ it^ teift ititi^ @?i of ^ W.Wy^^P'^ i 
Ofcrain ^t9>« 
/•.l^ at O.^ - (^ mitlirom tmo ^SiocilwA in 200 ^ of eo-rettmtcd 
oiil^rie cel<S tiitfe io^ filtrato eoatonts* ^JG ^H O*^  ar\«bre>ns 
»a0oitj t*ss i^petfce'J. 4i t!^ ^ !iottc5r3 or caeti 15 I l^ C • "^s^ test tube 
in a tmtcjp balfe st 10 c to 1^ c, Qm -a fiar:i:?i«> eo!^!^iii!if: 10 to 
50 ace? «3^  ewB^Wfir&t® was tl^ en eaf^ fss'^ ly la^tsr^a owr tti© H»fifcnt« 
'Hajtls an5 8tan%?a contJol tubes of rlucos© wsye ntao mrtuaisd 
in tlw tme^0 *!scls tu*5Ct tMI,e l«3©i»s©<l la tlie - old w&tar tiathf 
^as visovoaaXjr n^ Jl&e!l until tboit»ui»M7 ^im^ '^^ '^ uties w*?© 
**irit bivmf^ ht to atJout »ooa te^sporaturo Tiefore 1>elap: heatea to 
90 C %r 16 ain. After lioatltf, tfm tubus imre coolot! ana the 
ttP^ftraiieo of blu® ftoloup m^s v^i 1 st 6'*5 sdlli'aict^n In « 
eoXorlattor. Aiaiytieitl graio doittroso was tt*;ea for const met* 
int the staiaaM eurve* 
q 
^ fa r ia tho test saapiles, SX4 estlfimtloan «©3ra &Qtm accoraing 
to tfeu asttod dlascritxia tjy !*07i!)0 and Ziifaisasil"'^ ^ ^ raakiag uoe 
1# l¥©|iaf»tlofi of "#iieoii%» 
of dli^ ngrlQSiini© ta 1f?0 'A of I33,aeits3. ofetis afM aifi eilisi^ 
1«!? ail ©f coaeentratoc'. sa3lnl!art0 aeld, 'bfbp^ tislng, %1 11 of 
2^0 rta of ws&goafe* ^oosorcial «51pl»r]Q?lG'!ii!iB •^2 TO^fted bf 
s'eefystallsiag i t in 90 ^r cent alcoliDl, or ^^tsolmn et .^or« 
/retald^HjrrtEi (16 ag/r!dL) wao redistilled rn*^  Qto??©^  f?t ^ C l*i 
a^eoii0 mliitio!i« 
-bo to«t solution nas ^lHutel ^iltb 0»5 '? Wi% m tt^nt 
t!«? fifiai aiolatisja coutaift®^ betvoon 5 a-i^ s So aeir of IJ^ A rj©y tan, 
A aoamirod imluw (1 or 2 aa) imo ailiHi* t,?itli a i»ltt?9B8 of 
i^tiljengplasdfio reagrnt coitsiininif* aretaldobijrfSe* Thi n^lour ¥?t8 
doKWlopod Ijgr incubation at 30 C fbr 1*1 M?8» *lw otitletl a»noity 
ttt 600 i^lifiiiefoft was waauTod agfiinot a oi^sll'^ily tr©at«tf 
blank oontaifiing o«$ >T ^10||. bat no MA. 
Hirifi«6 oiaf tf^mit OETA snlutloft 8«Jiplo» vmTft umA f»r 
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eoaatyaeting a standara curw« ttm deosyviboae associated %fith 
a) tbwiKwIe A?itiso!i8 
dufciisenie a3iti*aet0 t^ JKstmwsd anoordlni! to tjtm trntho^ mmr$}m^ 
aafiioa? WPO mim^ ^th 'Jvmm&B aa^uvant to *bKJ a su»ao!isloa# 
Sl^ os© mispo.tsloaa ymm t!«i tiee<S ^or lMiimlf.lTt raM>ita« 
3inia'^ rl3rf aitieen fractions of tfm t^iola-aitiga?! sa"}!?!© ncf© 




TbEs tnrifeste^l a?»l»^ t-ioro wsoliad ttara© t i ' ^s In cold 
rthy^iologK*^ «®liii© bjr ceatrlfugatiofu S^hR paeF.sd can irol«ti» 
iiaa abtnlned tor ceatrlfVxgatloa at 350 X C ibr io aia» ft» 
iuKinising done was 'it^ f^ TOd W aMinf, 2,5 «!a/til (V/ir) ©f dlstHiad 
mittti* to tM l99|)hilisad a»1ia©# The ausijeaaioa vm than storad 
In the rafri^rator for t to 2 hrs* f*^  calls %fQfa later 
diafUfvtad by inasttlne t^n smumX ttms thxotigli a 20»g naeiaa 
attaeliod to a 30 i^Cl s^ririisa, Aatlrtn aa'^ t^ lea a^milsiflad vlth 
a<|tial. <«i!iluiaft8 of Ff«tiad« ad^uirant uare utad for inruaiaation 
pitrpaaaa. 
8. iwisnzicsmn 
3ix ywme rab^lt» (1 to 1»^ Kg) vare <aivided latso tuo cwups 
of tbTOO ©aieli* One mmp i«» laiafilKiid with faom>x0«nie vfiole* 
o-itlssalc ejcfcfsct* ^!» otiier batcb was t'S'^ ialisea t^ith antig^ale 
A oeeond tiatch of ©ie^ st jR^ unc babbits <!ivi^a into Ibur 
gfoiipo of t w ©act! van irtitiiis©di yXth vo.rtous anti|^n»fj?^tlont» 
5^ ls frsctioao %t0W imletQA froa !ao!ioicei!iic %r!iole»anticert 
pi3C^Gi*0tions W !^»lia^JS gel filtration* 
b) /ixenle /intirea 
i^itisera against axoiie ontigenie extracts w^ *© mi8©« W 
iiwjfiiaiig tuo 8t|sai?at© twitcftos eauh coasiatiag of thrta mla 
ratbita* Xhe in-au^alng naterial eonsiatofS of ^liole a*^lganic 
aitraeta of axanically gfown !•, tllilalTl,lfi,ft (3tf*in WHiatJO). 
Tha aboira fNraYmi>ation vaa a-rsiilaifiaA *?ith aa arpsa wlti'ao of 
Fvaurula adju^afit* 
All tha ralibita wofo im i^tiiBad intrarMiritonaalljr* fbo axaat 
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»«IMl«»llllll»>IW»ilM»wl«|l>i|i|M>illi<tl|«WI|l^^ 
'Jotc^ o^itiia© Xajeetiod 2 d l 2ca 2aa I r ^ 22a 
U^terlia Antii^a Prfl Sett aad Sstt 2 sQ, 
mmmmmmmmmmmimmmmmm»tmmmiiiimmiiuiu tmmmmmmmmmimmiii'kimmiiiimmmmimmmimm 
totea VolusM Xnjeetoa £ » « a 2 a a S T ^ 2adl SdL 
Heditui :^ fs»0{i8lett 2{sa 2<sa aiA 2adL 2 s a 
Total Voli»aft I*i;|oet«}d San 2idl dtfl SaO. Ssd 
Tho Ultb DieelE aurtng the iiaaunlaatioA eemnNi ims giireii «• 
th« vast pGri»d, ^ 1 ftntsiaait ifiif« Med in ths tttveiitli WMIE, 
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e) ColloetioA of Antisemsi 
kft^v eoai^oting ttte eritire csouroo of l*%9it!iisstlonf d^all 
sassploi of WjioH wiw ifiltlsaJy vithdrawa f&r •oftltoflftg t!^ 
a?itlbo4y actl^ty* Aibotit 3 *!a saigas fisa^ a fcti® aai^lfisl ©a:r 
win mjf® eollected in H©M ie«t tul)e8» fh© sc!?« saaiJilos ner© 
used fbr ^mliMn-'.v^ d«loct4oii a'ii ©iraluatS©n of aatibo<lsr tlt^^s* 
hal-ialB BtimLig ixsor mtttio^ activity uerc crcoraiisglr R1I?©II 
0110 01^  t«!0 tiooster d!%it8« 
116 
a) liit©yfaclel l¥eclpltlii Hl!^ 1?ost 
'.ffela VQ]llod '>iN>clpltl*i tubes !!!e<wi!*ing k^ tm Kh ma (intoxtii^ 
aiaautor) tiests ujisa lor M!l« pwrpos®. Oit tenth isillllllt©r of 
aitisofttfj WIS ifttnotlucod Into each of tbr oiglit tubes in a 
sorl^** M.r iMlslJil®^  i f ?>J^ «esit| vas WJPIOVO*! Iqr bflof ca t tr i l^ 
afttiofi* Aa tt<9ial iFolaw of «exldXl2r <5iliit®« CI/19 thitow«ti 
l/IOfOOO) aivtigofi vfti e«i<oltair l«i«r«red o^i* th« antisertsm* Tbe 
cofitofit« of tlie tubtt vnm tk»t wAmA, hr^^X zmt^it mtvmt 
trnmrn mwm %nA tb» salifie eontn»Xs ipsro eilso i^l\t<Sed in tbe 
tost* T^ 'O tuliGs vore iaeulHit^ d tta<ilitut^^ oittior nt vooa 
to!3peratuf«, or in the roftlisti^toir for about S^  lir»« tim tubes 
wir« 8ubao<p«»tiT obMrv«»d for ttio fora^tion of precipitin rings 
at tbs intsvfafis* t^m tubes vers also observed for ttst foliation 
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of &iiti^n»ftfilibo«tr "^oetpitatosi if mstf in tfm ttottosi* 
Thlo i» a i!K»(3ifieatloa of tbo f^mtrlotiily (^scpibe^ inteiw 
facial ring to i l , %s«f <!i«i|»»cJ!aL« curjiUaiy tvthss i7$ asi X 1,3 ffl? 
^ifoceai«3 yas e«3?rled out hy first Ta^ ieifig t i ^ s#«tt3m*-4> i^i^m 
of mitip?fi '^ 1,1 afiM«t»us en m cloai i^e^s olido, 'b^n fMs 4«t> ,^ 
t!» aitisojsjQ Mm tsk^n nn %n t!?o tube tjjr emiiHaiT a^ f tea to a 
lioigBt of alJo'Jt «^n ng% An G«-ofti2tl*»te2,y ©rr^ al n'^iint of nifeii^fi 
Goltitloa ^aa Q3.®J ot*'^f'i^ I l i iM un in tb? 'utsu, 'fhssf* two 
waetants aftor eo:ii!ig l i rontsict t?lt!^  oseb oSter in t!:o fti^ 
ms0 to a eei^ala !3al|»l!t tjgr tfe© c^-itttiaty actio*!, A fan s^l coluam 
of aliP CalJDTit 6 ma) Has also takoa into thr> tubo ^ tiitiir* i t 
^wmmMs* '^tQ top opOfJlii^  of * he* tut» ^ni elo-^ or! vitti tlie 
forefimrori ai5 tti© tip of tho tabo yao !^ lttift<*ai ^mtm^-^s Into 
A wm i&atlbffs* ftio initial iaterfsee *br^ea !j©ti*e®n tfm a!itii!©a 
aiKS th© afitiaeraii musf eo^ i@**alia9S^  fte ^r^cif^itata itssiaOl^  
mp^tund vitliia 90 aiaifcas of t*sa iical>atio?i tii© at «»oa 
taspamttii*. A poaitiva Mwm omrilii alJaaat aluars sfsone^ S a 
nail aafiaa« riair at the iitarfaee* 
e) QnaUtativa P»«eipiil<i iia»?tlon 
daffiM aad aatigea sa^^aa \mm first eaitrifugad thoitiugtOr 
e.) 
to mrnvti any tmrtietilate f8att«r« lepoo tasifacs having lipid 
<?oat0nta were centrtttiged at 5i0OO fpa fbr two lir«« S'lie fat 
coat^fitfl vem i^ tao s^d 1)y sweitioc off th© toi> lag^r* S^fe® 
0«l»@riTeit<itl ni^toeol ©f tl« nwsclnitli t©at ^ s o i»2lii'.%d 
aeimral arintt»iinato corttttjl tuMo ll^so, antifeii| iaiiau eevttai» 
fiopn?^  G8MQ and a^im eoatrols* 
2l» test ^ao ner^ Qiwed tis' <m8|>©insl,!S0 0*1 *ia coima mnjyXn 
ia s 8oi?i0o of oix teat tubers <t#n# ff ?a8a)» Oiie^tentb isiliiiiteif 
of m&l^n monrUe vm asMod to ©ael^  tube nn6, tto matcsit® yrsr© 
«^ «Da« '2fm tiitjeo wf© iJicubatPd at i ^ a tcm^sotattit^ for oaft 
fiotii* ma ttion to|5t; €rsmiwir,!3t i t tli® imftl^ititsjr, fl?o "^twatisii 
of a w l l ^fiiioi W0ei?sitnto tmo tn'-^ oa as a 'BOltiro test, 
4) vjaaititatiiie r%«rei'§ltifi reaction 
T^ arjottit of afiti|*©a to t>© uocd to tlx» tost was fl©t0i?mi.?iod 
by a t^^lialiarsr titrntioii Ifi wfdcb a coaotaat st^ttiit of afttiaofua 
was iOLlovad to react.with a aeeroaaltif n^iiat of mtlmth 
t l» amaS-leot iiyiantity of aitlgiin capatjle of lairing a pi^oeipitata 
vat fimt astiriatad. This aftti^ «?i voluiao %ms 9al>!)0(p«»tiy 
axiowod to foaet wit?! a doc-aaaii^ a'aount of adfu.% /tittigea 
an^ a!iti«8eitt» in tt» opti'aal ailutlon ratio wr^ r^  tfmn tiaed 
for earryi!if out the artual toat titration* A sarioa of 15 
l^ra^atad 10 id. eaatrifufa taboo we^ arrattgod in a tuha raelc* 
Ofitt ttUtilitor 8a$3ia« of antisortm was fiipatt^d into oaoh tuba* 
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^lisiltitrf orn^  aO. aaa^lQ of ofltim^ tfi ttm oT6Qt of 6mvQmim 
^mittiofi vao aa^d to &mh tviim^ hntinemm^ mrsaOL mim% a.itii!oii 
a ^ saiin® eositmis tmm €lm l^rluiSea m tlic teste* Ttm ttx» 
n»ii0t^^8 in eaefo tu!>o w t^e rd^ ee^  tjg^  sihtSsim fj-*^  tfe© enfclxti 
set nn vm incti!>atod at 38 C ibf a fert* The ttjb© racfe nas 
loitor Itopfe ia t l ^ rofsigorat^r for c^ut ^ fers. 
Mtoip t!3o coaiieietlo i^ of tlio roaetiofit tiso contonto of oaeli 
tvktm \mm <3efiti*lftt^ a at 1500 vm ^^ 15 alimtss^ Tbsi mriQttmtns^ 
fMitle f^oipe f50!»amt«l3r iJoolod an^ tf?o ^iroci^itato la ^mh ttilie 
tiao tiaoBoa tfeiw® tiTos ^tfe cold aorrsa mlim^ tm fjKjelpitat^ 
ifj oaeft tub© msQ aiooolw^ i« 0»5 £fl. 8a?^«o of 0»1 ^ rigOE 
coJltitibiit ^?» !>«!>t©iii coJitcsto of tiaa '^i^ei^tatco tm:si oscia 
tabe vDt« aeeorninoa X^ tho notl»<3 of lovty ot <a.'<". %, 
oi>tical ao:toitlo0 obtiimj^l at 700 rm trsfo ^lilottea o^^iiiist 
atttigcm confe0i^ yatlo?ii>* 
e) l^ siaattnoftlffusion ( W Tost 
Xt^  t««t vas poyfbriftd as iriitlally cteserlbod ly 
Ouehtorlofly^ '^^ , A thin m«i of clanfted ion ugar uas aoXivertd 
to a potil dish «Meh vaa aiiovod to cooi* A soeoi)^ soilutiea of 
1 tjor cosit ion »pii» in 9sllm eo^oinirtg 0» 1 per c©?it !iwrt)3iolate 
vaa jponrod ovor tis© first laitir« 3uffieiont tliaa ms aliovad 
to obtain a liamSoiied and 8!!!i90th la?or of 3 to ^ ftra tMelc agay« 
tM eontml w l l »?i*! tlio povii^wa ^ l l a for receivirif th© t®9t 
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x«fteti^ *iti ¥^m oit out* Ttio distance from tfm elpt of tM tdntm 
w»n to tiMl of a iawwinsSlag wa% iia» aliout 10 »»« 
^©jElwis a^tle©!! saarHes cad t ^ l r ailutSi>!i« w»m pl^od In tl» 
liosijIsQita iieaia. 2?te Ia-m«odiffti0l0?i uaatos ^?o tmr^ in a 
tasiisfe ctjog^r for iMisfcaifiiflU tbo tinidlty^ 1?b© i^atss vew 
frc^iioiitl^ ot>00wc«l sftGi* ^ !^ut« fbr a r>Q?lo«S of a vovkm 
f) IrniinoolectftsiJhjwsta iM'.P) 
Sijo feKsiaoo3.oetTO|t^K5tit; oo^btlit-i&d of tho vn:yijm& antigen 
a8ffit|a.os vom stuMB^ on ^ystfonie T^^ ^ 1 ^iKJtitiplJos^tie 
a'^jamtaa^ f^ee fcosi t>w><2«fi^TO w^^^ti tl» iKi» as fehat of Oclieia©ec:er''", 
later mdlfi/td V Taai^f sa4 Gre^iy^^^, A a ««• Issuer of 1 !^r eeat 
f»yifi0« agar in 0*1 n soaiiis feaiMtal • SDj. mtt^r i^ %$> vm 
pTupomd aa7f ^ 2$ mi s l i ^ s* 'iitiscM f^a was <?©liv®2^ a iiito 
37 X t5 m eba-jfiala (15 sas apait)* Tm mlla cut ifi !»tw©eii 
tiidae ohannals for feceiviag tte anti|?©a iwi'ift.es mtm ath mi 
^iaaater* tfmm v«ns %mr& loafS©^ ^itb mt^llixtad antigaa samr^ laa* 
'Ueeti«»|}heir«oi» m^w eanlea out at If 0 Ci«ro ^ I t s ) W reeaiiriae 
a duncent of 8 aJiliaa^ar* 1 ^ ^©ct«oi^y©9i» tiiao varied 
l}«t%ioon 90 to ISO lain* Aftetr tlso i<titial nui, the antiaantai vat 
a4$<ted to tl» ehaantl.8 and tbo slides nor* keivt at i ^ a tanjparature 
for 72 hmt9 bofore \mtm roaA aa«3 i^togranhad* 
6S 
0 ln&%t»c% ^mm^lM^i^attion iZM) f»gt 
(?l\ieos©| 0,8 ^ acittttta elti*ate and .^ •^ 2 m m^isx% ehloPld© in 
at 6#1 with 10 p&r e®nt e i t i ^ ©sia o^tition CI gsi eltPic ©rid 
diosoilwi In 1^ an of aiutiSlei »^«jr)» b^o solutloa was 
ete»41is0a Ijgr aatoelmfifss at 12 Itia 'iseesuTO fa? i$ tiimitns* 
II) C/l«ta?a3i^l^^ 'Mt Solution 1 i%i* Cenfc 
a»ume distilled t*Bl«i» aR«l d^ 5 '^ i^A$ *0t -Ji^ S^tJ|^ * tl« 
i i i ) %rfaii oiotnaii f%ri@3. Bfti>!>it 
darsnt ipLo i^ilin fy«kCtion of tim mn^ raJi^it ««yii!i iras 
iaolAtfMl iqr Mlt fractionatioei vith Vo t^ er cttnt ( ^ } 2 ^ * 
ThB ftftltod out Cttvia glotiiiXin fintction of tbo o«7ua imt 
roaovftd %gr e«ntrifagation ftt aooo i in Ibr 1? i«ifi« Tlio supcifv. 
fittfctttit ntiiil vmt thou eoileeto<l as «iii»<i gl^htillfi f^p^stioiu 
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"ifm •W!ts3 of the oaXt reaaliiinr in the senia tma r&riaved try 
<31aaL3rsi»« 
7li@ ^«iABr@3L i^l^ ^d f^iiEii4 e!* '^tb£«>^^0t %r@i« nansitisAd with 
•©HaUy dUiited Sii, hlatoWtJkfft e^tlgen for aetowtalfig tfee 
QptiKstU!! oittigen ^SlXution to be used in ttm tost* 
u!sc©p t3lcK>d was colloctcd la /aflowJ?'o eolation ->.i!l t to 
cr,t!iitic2?tos were ^ a^slietl thireo tinses ia 0»15 II oodiaa eUlos'iao ftsr 
ceati^fuitstloa foi» 5 RJin at 1000 ^ 0 at st>on teifi.^ Qraturo* -liter 
t::5 l?,st va'-ld'jgt t t e 'ndltfKl cells won? cldlled to *•• CJ la an 
iC0*^at!5, 11:© cryttajocytes %Kiro broun^t itito a 2 -^i^ cont 
ous«>onfitdn in elitllcd 1 rxn" eoat clutarafJefj^ rd© cr'lt soluttois* 
Sfc© e«yt1i3nEicyt90 ^ero t ten n>tiit@S m^tls at ** 0 ibr !ij?lf m !29«r# 
irtj cel ls ^ore oatiserfjcntly ya3l:ctt <ivo ti'Tes !jy eo:itylfi5gntiofi 
t»itfe ri&y-Tai sslin?^ «s3.uti0fu Shi© vac followodi t>f f-art^'er 
ua^Migs tilth aoabic ais t i l led *?ater, '-^ lacj «iyt!i»oeytf?8 vcre 
liwurlJt to a fima 2,5 w r rent suspcasio:! la 0#15 "^^  buff®J*d 
Sfilino nolntioa (T»^ 7#2)# 
K<5p»al voluies of 1t60»000 eolutioa of taonic acid and 
2.5 "^^ ««*^ t luspensioas of wist^d^ cltitarftl^hyat-fixedt and 
iifttf«ft^ed nbee-p 6yyt^ ^^ !>nyt©»f tsotli -jrecoolod to ^ '^ f W5?\*e 'itlJWid 
Afi^ . gcntXsr rotated at *^  ^ la an ic««bfttb for 2C !aii» Xanlc 
acid trpatf^d calls %mx« wi-;!ied twice '.dth p^ sc^ spBat© bafj!%r»d 
t a l i ^ <7«2 33) soluti'si rind were agai.i b«>ug!it l i t o a 2.5 per 
eont ittt|»e(i8ioA in pf^siologieml saliaa, fim aiortiitisation of 
t>y m'l^liiine «ia orpal, "voluaiB of tanned ©rsrfcbrocytoa with ttm 
tMitle^n '•*r%^ i-rub'stlfifj i t «t 37 C for go tsla* t?i» trcmt#d 
oi7thst>cytes wir* tt»Rn ir5uihca tirlco In on» '^i? eiHSt ssi^s^ 
CiotfoXtn !»rml rabbit ssruta nrcmjwd in %2 ^^ H^ Aiia.'^S), 
All ootsi*i <511.titiot!3 ffss* tho toot ^@re mtjnaJP^ rt in omi ^ r ee*ifc 
i!iaSUI03 i39lutiofi# *1fte? tlio wanliini^ s i^'t) co'Tfiilatcd, tis® e#13.« 
tforo »na3*3C!i1e?1 co fts tt> n^ i;i«3© a 0,5 *^? cent ousnenaion in 
-^mi?o nioS''*?My 0tf>j?r<t at *??'^  5, .^i settin S'^ '^ jiea U9©«1 ifi t!ii» 
tc^at wor© ccf'ttrlfiieof^  ust 3OD0 S 0 <br a© nin and atorea at -^a C 
iti t i i u3oa# /ai cmtiosra and v^t^it seyui agaTm t^otiaila eaa|jl©ji 
ws^ »i#atod ;o iriaetlvcite t?5o co'3ni<t.jj0»it at 56 ^ ^or 30 aia« 
r?!ifj H!'^  trusts tjTfr* eni^ed ©at In B^exi frlass nicarotitoy 
'^Intea^ w^o f^a J^ oran *tll«ti»n9 m^m r^©*mwsd t® obtain ft 
'dilution ranr«^  of 1il6 t^ Jno'4gto 1i512« t?© ea«fe ¥e\l mm rcsmc* 
ttv©ly a!i%<i ?>»05 «Cl of oora'3 -tilistloii, and 0»OS5 'iQi of a 0.5 
n®r Cf*.it ou9*vinjsinn of ?»9Lutarald!e!^ (%»tTOtt®4| antigtrwseitaitia^d 
©iytT'roeyt«». T!» ^iat©s, msm meiled trit!i acotetJ tape and «<pf» 
gently rotated for 5 siin at iboa tQ^i^^rature C27 C), The cell* 
vftfe often fhi^fi to ro^istritKite tbe colls and vo^ left trmvm 
nl^ht in the refrigerator* Xii© hea»|r{?iutination t«itt«mi mire 
read and reoorOed tfm next ^ming, .ladi'^ entod cell «mttema 
ve«« reesorded ae a ^ <•' roais* Ion ibr a strongly noeltiiw aa^nlet 
A 2 4^  and 3 • reactione tmre also rocor^ lrsd as fioaitive testa 
tahtfltigig ft pattdtn iln tyUlcli th» ce l ls mum not ad^ra i t to tfm 
Bt&er^t poTtiann of t t e etifV8ttui»» A 1 « reaction reoor^d for 
a wealdLr !K>sltt^ sanwle* A contfol Qomtnttng of seasitlaed 
CQllo adois Mth 1:1 /iB&»l®3 diluent vas »l«ays if^luildd ift t!» t©st» 
H) asRtoalt® C i^^ Q l^occulQtSaii 0m M^ 
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'itso tocl'iiic as (loac'.d!>©tl t^ Tufiasi nnd I1»aly nas 5blloiiii€ 
foi* carxTlfio out tho atsoVB t®st» 
t« l^^mTntiQB of MtocJ: '3oiit^.ilto J^spojision 
Qmmtwlt gsrasj'Of bc.*ito!tit© imrtlci©a «©?© suo:Jaa«3o«3 in 100 efl, 
dist i l led vateiv S?!i0 stocis beatof^ito sasieniilofs was nr©-i3Pe4 tgr 
difftrential eeatrlfugfition i i ^Meh ae'liu^ slsse nartielos ^mm 
ko'nfc in euirpeaslon ai^, tfie l i n g e r and !ioavior ones discardted* 
a* i^nsitlalng Hoatonito I^urtlcies 
%!ito.nito Taiticlos In ttm stocis Jiuspensloii were aensitisedt 
i^it!j v<:»loia» &Slitit^na of tJ» toai ajitlr©u« 2r«£> la portions of 
this stock bentonite Jus^Ton'iion were aensitia©^ bf mixing with 
omi !a[| aasaples of imtiipfi* Tlio roaiatinn oftalosernt luspensiofi 
ims kept at Utooai teja )uratwre fbr about aa liour and waa intorfsit* 
tontSjT &gitatoa« Xbe ojtco'^ s antig®ii woo vasbod off W Hpinging 
t?« iR>lusi9 of the mlxturo to 10 aft W Vm additioti of 0.S5 per eont 
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0fll.i$i»« fhia wM mxhmtpar^ly e^sitxll^ged at S|500 vpm !br 
to aifi in a J&ietslil th^Ql a»6o centrifuiie^ Tfe® mipoi^ zMtant 
fluid %mB dteea^Ssa aiia tn© -tfasliifis ametdtore vtm repeated 
tvic«« Ttm mnuitimd Ijentonito mi1;lel08 V T^O reousnendodl In 
mvnsl saline to tho oxl^^^il toiauft, ri^naieclfie, spoataaiiotis 
f!l©cciaatlaa of tbo «©,nsitiaed bcntonit© narticlea ims checlsod. 
'oTS© fials© !3osltltre llofcm .^ati*>n tma i?iB!!»vcc« l:^  tfm itst-lition o^ 
0**1' ?my cettt saopertjiiafj ©f ^vnen Ho, 
^le t o ^ also irjclufioA aeeatlve i^rt potiitlv© csatTOla* Ij^'iti^w 
ffiijtrol s©«ui iras obt'»i«c«l fm^ a ellnlcfilly conflr^d easo of 
il-^r atiiceaiSt 71^ lat^jntt-iy ctilt«5?e of t!-?© ftst>ii?ntf^4 ifas 
f»&w thia natiefit ims eaili©^ fouM nositl-vc for 'i^ ,^ i;^ ,|ftf!»;ivi^ f^;yp 
'^gatifa eoatvdl aeraa iai^tes m>m ol3t«»itta fnoia iiaivlftuali 
vtio ham had ?» hiatoiy of gaatmintestl tid ailments for tT» 
laat 2*3 jriiarat and t'^ir refiaatad atool axanin^tiofis vQt® 
oonaiatantlf nagatiira* 
A faw aara ea!!ti|33.ea fr«»a waabic Nipatitia '^atieita v^rr alao 
taated f«ir tlie dataetian of a^iamaMr a-t*;iv»aie» by tlie abov® 
taat. ffm e«i^a'^«fe was firat inaetlvatcd fro's tt»» test sem 
aaiiplaa Isgr baating at 5^  C ftir 30 ralnu In t>arff>ri3nf tb« taatf 
oaa df^p of anti(;afwaaiaitiiad bantonita auapartsion vaa firat 
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<iafQl^ illy pHneed on tb@ slidft* An dqtial sise dxoi^  of ttm t«8t 
©owua vas ttma laocod fiext to t!i© aitirorwaonsltlsed twitenit* 
susiioiaion* The ttio t««t axt)*^ wore tliorttugfeily tataiB*! t«r csoBas 
of a Rlas© «><3U fl» ^ido was ttaea g J^ittiy roe^©^ ^ Ifiwi^  Ibr 
5 21I1W illl I?©suits a3«!ic vith mjgativ© aM p>8lti^ >e eofitn>l8 
imm mtid affeojr ©^ ©ry oJi© aif«ito vith t l^ natesd ey«, or -m^v 
tW3 Ion pxner of ttiQ j2l<*«>seoi»* 5?ho eifel^ wtmm of i^aetioiie 
as U ) | (•>! <*>| (•*>! {4^4}| ©id 1*4^4} tiofo s^ ead eficor^ing to 
tlm donJKJo of flocculntlofu la a cooploto3y nogati'P© mactlofif 
tijo Gas^30loit tT j^jeared ac o?ja<|ao and t^n&^,onmn@^ wl^ sxsas a 
(4.4.*.^ ) fcaetion ol^ y-v^ a up uitti e wen ^Qfim^ ria of lloncm^ioii# 
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^^ m:mBim cmxmm 
grovim ttiQ scsetsa© 1^ wirTor*iatJJk>n with o?ie or t ^ tyrjee of 
eemomXtmt hmtoH^ fhe iblloilne 3»aiii mm mntlfmiy tisas^  
a) inn aofitKs * oiaits 
;j!l^ ocT»afc nm of satiii^tico tias coritlnMKja t i l l on© cln^ 
boctofloS. aoJJoctat© vaa lo l t i?i tto ctatimjs» 
large tlt^ <«atttsti bottles tMets «ero loft li?ieubate«3 ovor a vxiHo^ 
of 20 doyft. J^JTOsfe isovia© ^nm vais, ho^«wf» mutiiwiotjsisr acM®d 
to tbs amdlain* 3ov0» ais^ a « oia c^turos ttsuaOLly eontaiaoa 
10 K 10^ to ^ X 10^ notilo mmhm/^* tfm mil count vmn ^ l o 
l)r taoAiis of a hiKaaoytouMtor oountifie chaser* Cootvol etiltnfo 
bottl«8 ^loh ditf not mcQtm ttio ttmsol ^^ta of ti.ntit>iotic« 
olao sfio^ odi tfO|;^)0«oitoo iKit ttsait nusibor koi^ doeimmnirii &« 
ttie»3r o@o<S* ^hoir eytoiiaioaa eontainoa frntur iraouolos nnd t!» 
tn»pboaoitoii ifOTO oftoti foutid dildfitogriitod* ^^ mifflbor of 
amtmm oftor 2^ « S^ KS %S» hmxea of ioeulNitiotfi vnt uauollr mifih 
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1«0S thm in ttm fiitO^nr^^ caitures* In them etntufes ttm 
tmp^mU@Q ttpiiesifed mr;^ in staSf fa^tllity^ tntl in tfmir 
ajbilitr to |ihft(?i»qrtieo Tiai ptftiOL^e* ^tm smrg^ mxrvtutoX &t 
irjta^o tm^»»tt^B in ptotonm^ mv^twpon wxs iitjfc© a asadtanta of 
5 tio«l6S« I?i 1!^^ ifiataicoQ ti^ptsesoitea mxwXim& fyw longer 
feliaa 5 ticeks* In oao case t!^ tmphomttm wsm i7int»l» effjei* 
Q«3fvoi \m€M of ifrnt^-^tioii |>iriod^ « % of«etal stfeo t^^ ts e^s® 
' a ^ to ItestUJr t!j© {p6l}n iitJPai?i»» ^ t oi t l» basis of tl»it» 
ta&fpMloc t^iX diffoi^aco©! 'oisatoin yl®l«2 i^ n^d t^s toH^ aasiociafeos, 
t^ i5 csatm*ci3 tic?e aopai^toly p&o3.e?l oM <^9icaat©<l b7 a tetch 
qxia*KiJ!»t ^ot:a C012. eoaits in four bate!i©8 of taa&ijstigoa at»l»a 
etiitamo isloae tfttb ttnlT timt^rk^ aosooiatos as« sliow!t in 
t?Gt^ e !» IMD ta^lo alas otaows tfjo osti^t©^ pi^feois wltms 
f»a t':i5a& €iia.t:s2t)s^  
7* 
f AB13 X 





* Iilenfeifieatlon of tli© »Dco!^ a£«srl.tig baet«sfla was fmiS& on ttm 
and t>lac^ e^mliGal vstctlona* 
••C«ll counts yevp ^mM In a t?eabm©r tmmi^^mtnv ooutitinf 
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i>«mh& €013.11110 tmm hs^eh 101 A 7o tifts «it»oe^0{itl.y uaett 
a mpl'BL incrtao© In tlio pw^tli of ii^, hl,tf>f>MI(Sa ia t te fAtwt 
l^eedl of lucutiafc^n ^erlott ^ fai^f^er i!ie!?¥?a5c in fck? tioftaii» 
tioa de^dits^ ma nooaibl^ tte '^^ ia this tltio* tbet nolm poold 
^ft&p&nt pjpaatloo acmsitliss ww cilao «swsa foi? cxferaetinfj 
pofcol^# A asaclaia p«ot®in yi«lfi of S^  og/ba tiao olit'^ isioil fvtm 
soima days ©Xd ctatures honring a c©12l cotmt of M5 ^ 10' eoBlja^nx. 
fto C012, cou'^o eld tlie jaaxlsaasi nttsteia sriold otJtatnablo fitja 
tills ttililo tias Ql«5 us©a fbr la^HisiC a %wn%Mt^ ix^m^h tnvm 
<ri533p0 1)t 2lio cJsw^^ eurro naa ©lifealan^  ^ fSf t^ti.X! loo 
jiaitjey of colls sgaiast liitmbs'^ loa tlae. 
:^;- '-i^  -v\^\An_-
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fmm n 
iu«23A cEu. CQ'a'ffi,: xm i^mwu v.^ i.mi m mFmjwm tmQmm^ vmmm 
mmmmmfimmmmiHimmmm 
at 37 C. 
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HOURS INCUBATION 
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1« .b!ioxeila spsltsm 
vapJtoua t>atcl»0 w?© pmtmxma accordtfig to tte notlmd a©8*jtd'haa 
Ijy K©9a0l ot ea»^ » tet©in c©neent»tio!^a 4!i ttio mtig^siie 
:i83K425!asi tJ«i3*cslfli ^Ti^ ld of $ s^sflt wao otsfeii'tod twm a «o^ old 
@s»bii etat*a»Q, 
a, Oo:Kso3itG*st Ue^torta 
L'hijor»993L''^ 3.e mttociii* osKfeimet© imm tlm hmtorioSL eoiljaal* 
mntQ gmtm in iJi^^icas© ^r aesi? tmw oloo -"j^ -^^ atecl. '%ct©rlaX 
a-itiC0tiie oa5t:?Q0ts tsmstj mtsfwiroa mmr^nc tta fcfcjo tcsolnle 
emira^ yiidM in vtxtiamQ ostraKtloas «a« fbufi«l fco !» *•- S^ /HOL of 
til© oxtrciC!ti!ie £lmii« 
i i . ^•f^^^i'Pl. a'^igefi iiftaiwumtions wro tostod ag^iiat ita 
yolb i^t antiotfita in B ^ aria pf«ei|»itifi ring toot»» 'All i32;»^ 
antigefi rn^pftrations gave fiositiire roaetlons In tlioso t«sti , 
Aa^ ba ar^ig»as wtsoii tastod afiaitist tm'bJblt anti^boistcn^ oortUB 
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xm» aloo tested moSmlt vm>i% antl»ilA. t|^^ivfcieii iKiitta, tk» 
t^wpm mmti'ftttm wim mtimt^e in t^m testa* 
D* if^2io:iAtio:i ox? ;D:JS5C£;:IIC tri»i&ii:inGb-r ay ( ^ Fii»7imfioi 
Cnf! 7»a)» Unfiles of a^:!t ?? rSl iwlti'Te© vnm eolleetod» fi!s€ 
^ii3 ^i^.u'* 9f tto coltisa (^0 'Sl) wat eetoi^ricia tsy pacslnn '^ u© 
tffiT® desigijitisa m fraftioaa F t^ % ^^-^ %• Ana t*?«* fti^etio:! 
T?Mr!i mf? c^iAgn^tea f^^  ^^ tfs-ts f*Q^^m*t of aJnat 5 lalieir T5ea!:8, 
t^^ Q t 0 t ^ triluno 61ut?».^  fi^^ Vmm fGttiB win pooled m one t^aptio^ 
/a.X Vna fouj» fs?a'*tlo.is « ; » taolatetf o^iff^ 'tfci?f**:cft •si*' f!iiaT!»dl 
asftlist rjonra snline, Tatsle XII s^ oira t*« ^yvotetn estimation 
vj?lu©s and i«r re It s^eowxy f»»a S l^ flJ.tr^tlo't at*i«W.©8» Tff? 
totsSL a^uit of i>j«tclfi mprHHui^^ mn 30 tig ma tho totnl Rimint 
of '.jpotelfi wcovored fxora eltitoA fractlo*i8 tms ?%»06 lag. ^^^ 
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ELUTION VOLUME 
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CJontUtiotjft -Jsagsl® Sim, 10 *ig/P ^ t ''l.ov rate. 12 !?a/bouiP| 
^^ii«nt| 0.1? *l sodittia tJno8!i!tate l i u f ^ r <fsH 7#?), 
u 
TiMM ttZ 





























lati niXUgmait »egt rsiieto^rtsu 
84 
sttaploa wot<s totto^l for tftelr aiti^@nl« mtivttf ngsdnat faD^it 
anfet-^ ii^  i^ flf.;fii^ i< f^t. mvm» *i^l0 Itr ©ba^ s tit© antireale aetlvitr 
o^ t!3606 saT!^ ©® ia vesicals anfeieea • ®!itibo^ reaetioiis* fdl 
stJ«|a4s«'i5SJ3t of tiB tost* ^J^ protein csacoJitratiofi in tSl tfto 
oaajtioo ^ao brmirM to ^ 'Xf^/^% 
a:itif^a O!!^ !! atsttoot famefelons F^| V^ ai4 % i» 7.0 ptiv cent 
acfyla^iiao 0* i^H 3.3. a«ct«>|5l3oro8ia ^aa lua foi abotit tuo 
ai5 ft Ii®lf' Fismx^ * i'^oip stalil*i|» tiltlj Jaiao Schwawi and folloirefi 
!sr ^Hotfposife ^«tal?iiif mn^ nmtl «tofioG<! Mo© Haiidt twiii 
observet! ifi tfa isels, -'igsupe 3 sl3oiwi tl2o »cl»!aatlc reDresscr^atlon 
of tho eloetfoi^T^toi^Tsta of *^1© m0. tntlg^ii fr»etiont» Utio gtl 
ir>)e fols eoitalning antifiea fInMstions F^ mA W^ sliowoil one and 
thfoo bnna« xoi3|x>cti*(r&ly« A?ttirort ff^etlon \ gmvo About i1»iir 
tiandUi, t\tKs ^soie^k ttUttftetlfia a-^lfoa afi^  asitlgon ftmtUm 
vofo found to locHcato simrie Y»toii»go5ioltr* Antigen fyaotioo 
fSW^ I f 
mifS'zm mxirmusmn ^w A'tiim^m mtwm 
8:. 
mmmmmmmmmmmmmim mmm IWMl 
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Sbsltiw (•<•) l¥eci|>ltfstlon {103S) 
5IC0I !aElei^ {*ftKi» 
« 33^ tott ^m9 ctxTl^ A out ti7 follo^fig tb^ i^tbed doaesltjed Iqr 
tpcoiHttai t© til© aiBgw© ©f floeaaatldn m 'nontloiitd la ttie t«xl« 
«• l^rscipitia t«8t imii e^nled wit a^cof^ ling to tho *!Hit!ioa 
doteri^d In tfiB toxt* 
• • • Ihd IHA tott iMU» e«ri^d out W ttOltmtfm tbe -atthod of 
ICXttl^ lSO^  tho flr»t valao in IBA toit Is tJ» iweipioo^ of 
•2itii»A dlltttloA sod the iralttoo i t tlio tiorofith&Mo «ro 







^1 t 2^ • ^^ \ «* P^ ^•^^ 
s 
eo59^ m3pea tiltfe other fri«:tt<»ii0» 
oafetoats^a ati «jiwjt*itt jistttssa p3 C7*S) W mum o f a >p «^adtex C»?00 
tm aboiro mleculfti* imtgHt imltias v@i^  tafton f i ^ iLn l^f«irs^ ^ .^ 
of »>3,000. 
bs Aetual laolQetil^r tf@i|^ of gii?^^ |p.ebulin (lliiMu)) i s About 
160,000| bat g»l f i ltration tiahaviemr <!oi*f«9TKi?i4t to thi^ 
of a truiQftX ciifl)o!iQrdrato«>fyaa globular ptotoift of 
moakf^OMW viigbt 2?v5,ooo« 
85 
^evorsl, a'^ aiOLos of t»^ '3a«te©p firotolaa net® at>pli©d on the 
colusifi aaa <autSon i«>lutTi©s la emeh ra i woro sonai%t©ly duteOTinodU 
S'i«»jupe *» o!w?8 t l» niution t>«> i^3.09 of t!30 pmteisi naj%er» on 
:epl!^ 2©x G^OO c^luaa eaonr tfttb their elutioji ^lmi60» Sa^s V 
s!»w9 £^ae !ioc6a3ary ^atSf lik© tr'»® anomfit of pmtolfis used in 
eeHibPatific tfio eoltiafit ths i r elution irialuRQSf ttso futto of t t e 
o3^tio!i iKolui^ o to "VQM volvem snd tlio VSO-IMSO of log faolcci^ au* 
woiglits of fM ni?otoia ?3ai!:0rs ana aatlgen fimetiona. Ptcufo ^ 
ol^v» the t3LQ% of %Ao wffsua log '%««, of tt'o nrotola mtkatn 
oci Sopbc^x G»2C© eolum» Followlr*g oQiatloa hm tmon deiPivsa 
t^ tlio iatf^ obtainoa f»03 COIUIKI eht^natofiranhie f3tu»!ieiB« 
to0 ri^ Lt* e 6,9B58 • ^©/?o X 1,0378 
t%l@culer %mtr!^B of the fintigtn fi'aetlons F^t Fg and ^^ calculatod 
with tf:e htlp of tim AIJOV® «<|yt&tio!i ai^ as follows! 






m OOZ IV AllSN3a IVOIldO 
9 
1* t^^mw^ 
10 Bi/3 ea 1«711 
r^ rwelleA F^  10 f!Jg/S aa 1*1^ 1»15 
1- rag/B sa 
3 ag/3 sfll 
S n|5/3 ffll 
0 .^s/3 ca 














nraetloii F^  10 ag/S jsd Ukm • 1»**66 
8* l^,lA«»«lrtle« 











4.0 4.5 5.0 5.5 
LOGM 
9-: 
cboileal «iig|yQi« mm fbu?ia to cofitada 5 tag of nsotelHi 8»66 ae 
of ewi^W^mte afitS ^#8 !3g of 3^ A* t to pj^t©in to e€ap1bo!i3r<^ rat© 
ratio wm 1*88it# *btf!iiaa of tlie exact cliefgical cd!i»8ltloii of 
tomtom* Cgoftiol^ rapat©** Hatio ©f mA*»« 
Aitir^*^ %*i^e« (ase/HL) (ae8/?l!l.> S>»©tela/ Ctacc/si) 
cvijrtsol^yw 
tlliolcswilntleeii 9X10 2t660 t.8Bt1 8^CXS 
Afitlrort ImetSoa •"'g 102 TS 1.%1l1 60 
«laH<M>n>MIM«IIW«MIIIMMtl««l>«a*W^^ 
• Pxtotoia eont«rit8 vere ostlimted by follo%ri.if the i^etbod 
<»• CftfteiiBrarita oeafe«At8 imm ettismted lor 4rittk»»ne «®«etioa^^« 
•«« MA ••tiiMttoiifl vem eaiTloa oat fs^  ^pli»f|}fl«Bi»s t<e«t^ ioii'*^^« 
9) 
pf©ll»^)iaxy precipitin titfmtion* Mtigen co?ie©!i%i»atloo8 ftet^ea 
go aad 300 s«0 w>:^ o tiocd fof ea3?f!3rl?ig out <|i«^itatii^ nmcinXtin 
titration of aifcigoa firaotlon F|» Aatigen conconemtlon* Ijetween 
ho ana 3to sieg vem ueo^ S in tft© <pantitfitiv@ nyocl«utia tltmtloft 
of fintl(5e-i fraetion E^ * ?fm pf«ci|jitates obtel^s^a In ttmm 
titffatiots miTo ^ssolwd ifi Cifl riaOB a^d ti2oii» ?«mtoifi cofwofitra* 
tioJHi «e»® ostlrmfefja !^ ' l« faottioa of ilowty ot fa.> '•'''*. !tec«s8a«7 
(lotaHo of til© i»3?eQ%itia titmtiofit llif5<^  j^or eoat preclnitatlon, 
a3^ii!it of mtt^n rjitjtoisi aud t!ie msliaoe© of a.itieo«^ ofid aitioorua 
nm^ aro ^iiietod is Ta^o %X1 an'l ?zn , A pwct*^itirs eirw tms 
also olbtQi!i)d fitja antigea fmotloa ^^  t^ i^ottlae nov ceat 
nrecii^itaitloa af.aiT«t iusr^aoiaB ooEia^ Kta of satigoa utotcin 
(FlfWw 6>» 3i«iiiai^ l3r^  a isireeipitla cuvm laciicating t ^ mme 
of «g»iinaoaro «ms olstalaad fma aatigea fra^tloa F^ CFi{»ar© 7h 
% J® and 2BF ikiaS^sos of k*^%B!Sin Praetloas 
a) Itmiaodifmtloa 
Ar^itta Misiptos i«i>v«8@fitiae vljolo-antigoat fsractloa 7^ aad 
ffttetlott fg Win uiad agaiast th t i r air>»Bprlate r«!bl»it auatitotm 
f^» iwaiaadiff^iiaa studiaa, Aati^n pi«»teia cotieonti^tioao of 
i«lio2a»aati«ta aad aatigaa ftaetioaa F^  and F^ tt««<!t io tboia tofta 
94 
TABUS VX2 
QOANTITMJIVE HIBCIPITIU TITRJffilOIT OF AOTIC f^J FRACTION F^ 
mmmmttmmlmmH/mtimi^mtim'i'i'it'm Kllflill ||»llll«|i||>i<llllpi|l#M|IWtiM<llllll>l>l>M>W|> 






AlisortMuictt PJtjteia Pzt>tein 
at Precipitated Pi^cipita-






















































































F»ot«in astimatlons vera carrf.ed out W following tha metbod 
of I^iviy a t «1. 111 
9 

























































JlfSAIIO^ OF ALl tEI I imCf 101 Fj, 
























































|ik«i%«ia ••titaatiofui wore ettPXlfiA 0\ifc W follotiifig ttis tiethod of 
lovffsr «t •Pl.#''''\ 
9i 
40 80 120 160 200 240 280300 
ANTIGEN ADDED mc4 
:'rictlo!i P^. 
9 





























mm 1 ^ 1 80 mg ana 1 ^ aegM f»«iaeetivelr« "^ iguro B sliovt 
antif^ri and m.!iti»IL *^Aqfc*>?,ytfti^M r t^ifoit mmm» Qm hm&^ %fi'Mh 
mrmS^va^ aoaoi^ mt tt!ire9«»l^d» wm @3ti9o ^brisa i5®tiK5«a fractida F^ 
a ^ a:3tl»iii!3^e*atitl|:en ussiiss, Mi^ sHaflrf a elnu^o r^focipitiD line 
tmo oMcdfmta© agnlist aatlgofj fraotion l?^ * 
frastlofia F^  @M Fg aro ^isttmst natiiafiic ©itfeltle* \iit& no cfoss-
reaetl^t l08| t#®t9ow®f"» 5?'olr aitice^iie id©!ifclti©a| rorji^sentlie 
fc«® illffQJtinfe tnttcon csyoter^ ii a?© otao^ a Ur t!» f®aetlosi of £i©fi 
Mesitlty t^icfc tfan obtal!iis<! l*i e^asa-s^scttnity test® (rir-»«» 9)* 
TifitTO 10 mifmmnta t ^ romHts of fc!«r tsmimdX'^faaXm testa 
wlileli ^ r c U9c3d to coaltw tte ireaeti'^lty rmttefn ©f antigen 
fnrtion«« x^iios^  n^ s^tilt® ^m tn^icmte %fm% antibodies agaiiist 
flotiDXiifiio ajntigofi fvmtij&fm f^ md % «7e also px^ eser^  In ftntissrufs 
-^irvet^a sialfist ^AitjSuet i«»nie aitif!0ii» 
h) XaniifiD«loeti«iil)(»i«9is 
Tb8 i>fot«i!i Gi»ae«Atr«ition8 of t!io ii»»lo«afltigen end antigen 
I'tmxii B« tmam&ifiuBiqn ftettom of -hmmnixs 
Ficu!?o % Cmna lieactivity Test of Aatlroa 
^— -? «^^ *f /*\ ^-••iJ/i3gie*j\nUcefi tiaof 















fractions U3G6 tn thc>m mnal^msi msm ttio sarte as used in 
^ino»o 11 a sliova tlr5 re milt e of isnt?ioftXdet«3|!ft%»retlc mtOssin 
VLQim lib t^laUSdUi^» ^^te mtlgm m'i i t a rel^ Dlt anti soitus* 
AiitloO!ticlt7 of fractio!! ^^  wi8 f^ t»tli«?r eoifli??s36 bsr a ©iaiHe 
!>rc<si|>ltln line atsowi tn J^ lniK? ll K SiaSlntay, t w itnes WSP© 
otjtal^d ^wi aittr^^i trmti^n F^ was ti»ea ag-iifist annajpHatd 
t!)o rrmilto of lm'ma&e2.«»stfio|to?©tlo ojialysed ©!?scrjtitiai3r 
ilttic»iic ax t i^ t s fiftspaWil fton aasenle e\dLtur@s (3trala 
tllHtaoo) mm also frssetioimtoa oa Oeptmaax 0»200 roluiwu 5««0 
!5ill1.111ter sa'sjies roatsdfiiaii IS! sig t>Jt>toia vmim awiiiod oa *^ '^t 2 ca 
coataaa of •iapMao* Swaoo* ^i|>l©i watt? aiat^A idth 0.15 ?^  so^iiaa 
pf»8i3hat© iMffer (pH 7,a) at ftsaa t«i8ptF«tur«» AUoat S nUIi l i tar 
fnnstloa sa^a® iio?% idlutad n-v* tii@ uiiotala eoneaatratloa* v^fa 
aalorol^a by tovry'i aatHotS ^ ^  \ Total mXwm of tha coliftwi vaft 
15<^  fia« Tt» void voXuRie W using hivm ^ ttrm 2000 vaa Amnd at 
81 9SL* Tho «9aad "voluw of tha ooltissa vas found to ba 0*sr al* 
Figuia n ohowa tba alutloa ps^fUa of ^ i^p%^)ytie« (3ti«iA ttStSOO) 





lU^ie tt1*)i (tlb)^ ana ( l ie) , :>l«gira»9«ti<Siai 
hd^mMti^ti a?id FyaftSofis F^  ana Fg« 
1I«* t^ ntva ^11 coatnluea aafci®©a fraction ^^  




8i 91 01 
ELUTION VOLUME 
•ls»» 12 lag/a t!ai lov y«te. ia tsi/iioiir; luantf 0*1^ H aodiuis 
/ I ^ 
afitii»n f>n ieislmasx G^OO coiucat* Tour a»|or noalts (F^» Fg, F j and 
\ ) iaciu^tlif. 90« QticHia^ew i n fraction ^2 ^ ^ ^ obtained* l*i ictlo« 
^a stfl^od o f f t7lth m i i i ^ l i t tMs vim* ^^naetiofi 1^ n^nMawi! tat a 
li0t©i^ iBJ3Oous a?Jti|tea asietsr coataialag a©^«i^ jijtJtoin« &t a i f fe i^at 
siolecuXaJP sfjeci^s, Hbes^ast fractloas F^  m&. \ y&m easily roa^v* 
am© liito t«o r?!5.'^ .8t» ^ i^fi&a, ^amo 2K sisow tl*!e nor «!ci3t rccoir©ry of 








*^ ^ COTI|2f)0) 

























fact fsilligraaif aegt alefograA* 
0 7 
T!5© antl^rtle activity of axofilc iiiiol®«ftfitig€^ aid ttm 
ivmti&m defceralfKja on tim biisls of aatlijj^iuaiif l!)o^ roaetlons 
Is Blu^ fi la a talsolated fom la S?aia« X, tl» untlgoa-antltjo*!^ 
m&stiom xmro cai'riod oiit almost mbblt m^imyhelQ oasonle 
Mti0B!i»antfeo(^ iTcsfictlona ^«s» c©!rrl©d tmt ©a ©a'^ iaoa 
vtleh eoitn,lf4od a ai3Jlln3? ariount of psotoln. SK^ ls vas <3o^  ^ 
^il«tl?if5 or oooeeatrstlng tl») eae^oo «!coraiii^y^ TtiD feta 
^K o^?!Ttoti In tills tsDlo tia£5 ©bfilijod t^ tsolJic; a protein 
e©ii0©fit8?atio!i of 100 m@ Ibr oaish a^tlg®!! osnisHo* 
]'J o 
f A1S X 
wonn coxE tmsmi arm A'uwr/m m^v^m 
•mmmmmmmtm IP jiiujimwijw—iwiiifi .I'liinii 
lutein AAtieenlc /Activity 
a:F» 




%sltiiw> <•*•) (loa*i») l»peclpltatioii 
IH9itl'ff& C*) h Cf28) nfefotive 
MllM«llllHM«««IIIWtMnll<l«HMa>IIIIMi 
to tli0 degme of HetmaatSoA as airnaay sKiftttionad in tM ti>xl» 
*^ f^eipitin tost mm earned mit ttecordiiig to the tsetfxid 
a«aezi.t)ed ifi the tiixt* 
•*• Tht 2Hii test was ear^led «ut Dy* Ibll4>ving ttx> aethod daicill»d 
V Knipp^ *^'* Tim firat valuea la XHa teat aro tl» raeipvaeala 
of aritlgan (Silutlo!! md tl» valuaa in pafonthtaaa aw tl» 
laelproeaXa of aofias tltera* 
09 
u m2im^x.tcnim'^ mmTmm 
An*igeti ffactlofis itolatca flnan TonoxDnlc find axsnie isntli^a 
dxlvaists w&m Am uiilisea fbr Qvaluatiag their afitlgenic potoiry 
in B3F, IR% ana l*K>cinltiri teste* Staittl^rd sei^ saniaGS Bm-^ ig 
Ijfiotin antit)o^ activity agaifsst aatoaic and nioJiosKJfiic a^ig^ns 
^ » um^ in «X1 t!io9i^  tosttft Vl3© i^igo of etma titere olJtainPd 
aetilist various p i^ticesi saofaes in XH tests veiled tjetwecn 1/6^ to 
1/ao>>B« Tasic XI Ql^ wo t ^ aitiienie aeti-vitar of 'aoaoxoiie 
aifcif@n fjpRetioa J'l a® ot>tsia«tA nfeinst ariti*»aa0Mc aora samiaos 
^ran fma aovoKa pitierrta of rrsel^ hopifcitis. f^en aata 
nrcGc^od In ttXn tabto ^ o olJtfilaod W tisioe ®a 0ntic«osi sami^ o 
eont^ifiiig "^ racg/feflt of antigen |^ ?otoin« "^ ablo XZI ®boti® tBe 
eatiiiafsie activity of noao^enlc oatlrca ffoetioa %, ^ho data 
*)rc5scJited iti this taM© was otitalfiod t^ uslai^ a ntfetoin 
eo!^eiifcratSoa of 102 laci/tea of t!i5 aJiticen sa'3|3a,©# TIB ^activity 
of t!^3c imtigene in lim teats %ias aas& iiOottad in m grauli, 
fifiiTO 15 'J!»W» tfoo laot of T^t C'ont jposictlvity TOPSUS imtiixs^y 
t i t w . jaetiirity of eTfcifOfi fra^^tlon F^  in im^ 13F and 
Breeipitia tosts ims fmsM as 90t 80 and 50 po cont^ f«si»o<*tivoiy« 
^^j«as, ttso reactivity of antigen Titmti^n F^ in IBA^ B3F and 
Ps^oipitin taats wis found as 7O9 ko and M) |)or esnttX^spootivsly* 
fablo XXJZ six»«s ths antigonic «etivity of saraaie an^.i^ea 
fraetlon F^  (HXHtSOO) against anti^ataeMe mvm st^f^ss fioa 
olittieaiiy pmttin easts of ossitiie hepatitis* f fie data i»rsso!itsd 
11: 
mmTTmt OP A*inG.if mmfmn w. 
ihclprr^eiX of 















i^  (fir») 
Sn (6»f) 
( * • ) 
( * ) 
( ^ ) 








t > ( ^ ) 
** (513) 
l> (6M^ ) 
16 (51J?) 




pitHiiits of m&liSfs ttermtltid, 
•• ear test vft« eartlod out t^ tfm mtha^ of ^ t s l ana llealy^^ .^ 
ffm s$sm in tfm payentbesds mf& i»imn mcot^Xrm to the 
^gf^ A of flocouXfttiofi* 
••• IHk tost vos eorrloA oat by foUowla^ tfe© astt^d aaseribea %y 
thi first inauos In tUh tost »wi the recliJJioCals of 
sutisoa ilUutlofi sad tl^ ^nauos in parsfithoses mfo roeipmcfi3.i 
of seiitii titOfs« 
••#• {Kp»ei|kitiii tost urns eorriod out ae^ o^rrUnf; to tfm jmth&A 
dioeribod in ths toxt. 
i i 
tmm XIX 
mmTTQtn OF A-IXtG *^/! KHASJTa)!! f, 
s 
i » mill iwi i«»wwi*w*»wwii<»i»»i»i*wp»i« Ml II mil »Mimmm>»mm0mmmmm»m»0mi>m>i)mm0titmmm m mmi»n i wimniwumiiii mmmmmmmmimmmummmmmmmimtimmmmiimmm 





























• fQl 9mtm mmle^ tTit!s k«>wi ts^t^^ ©etivity vests dnsm ttom 
IMitlftnts of a»»1>J;e hsriatltii* 
•• 33F tost vas carried out lay followiae tbo inetbod described W 
tvuptiMi and fiialy^^^, fho 9lga» la t!si parentlietes wer© gUren 
•coor«liiig to t!^ dogfoo o^ flor^eolatlon as !BQ«itiono«! in the text* 
••* ZBk taat w« eaivlod out by fbllovinr. tfm mthoA ^ssevVimA by 
Kn^pp^ ,^ ftoo f l n t iralitog in IHA tost aro tb« xweiiuroofat of 
antifefi dUutlea and th« imluos in t!io ^larenttistos ai^ 
vioi^PDoala of oania titers, 
««*« Pk^eoipitiR t e d wae earried out aeeordlnfr to the awtlied 
diaef^bed in the text* 
1 J rW 
50 

















mmtivmt & am:,:? FBJOIOJJ F, (iiiHigoo) 
1 J 3 
















8 (lOlPi^ ) 
»> (256) 
h ism 
•• B3f «•«% ims ««rfi»<l out ircor;Ung to the l^etliod d»aefi!»ed 1^ 
f ^ M l and Kftaly^ *^ , ?li© signs in t>5© jjareufclseiwa w©i« fiveii 
•oeordinc to t}» dtgxvo of floeciaatlon* 
••• IRA toot vtto e«iTi»4 out W th© »tt)o(! of IC«i??|>^ *^^ . Tfm tir&t 
•aluoo in %lfm IM toot «ro th& meipvoe^B of mttm^ diXution 
and tiae ^rwlvms in paroatbosoi are tho reciiKroeuls of mnm titor. 
•••• Piroeipitia foaxftion nao earilod oat aeooi^ing to t!» iieth»d 
dttopilNid in tbo tost* 
1 ] i i 
ia thiM ta^l® t»i» oM:iii!^ <l !)3r uslne a pft»toifi concenlirsitioA of 
$0 m$/i& of <uiti@on Ma^e« TalA® X2V sl^vs t!% teaeti'dlti' of 
iuE»nie antlgta fmctloa Fp CTlEiSoo) against tt«s i^m^ flera 
•anifOLed* ilttif^a saini^ o fiontaifioti a piisteiti eoncontmtloii of 
120 n(2fi/!taaL« J^Tf^  mt!^V^-iXf of axcnlc cntli^ fins In tKh fceat w?ia 
also i^ottcd (Figaiy; 1^ )# '^ ixs oTOitsll wact i^ ty of arjtlgen 
fractSoa s:^^ C ^ Oiaoo) . -s Ill&, 531? aad l^clpl t ta tests was 
fotsii*! as 9tJ| ?0 aid JT; po? cont, rfssfsoetlvely, tl^ o-"•eas# ttaa 
rooetlvity of antisei fraction F^^ ('HKtSOO) In TM^ 33F aaft 























^ s i t i w (*•) 
Ibditlv® ( • • ) 
Ifecafciw ( • ) 
















• f^l (wira aatfOL®!} t;itli kmwa a'jfclbo^ activity w®re 5IIMI« fmm 
patieittt o f ffi»M« Iit|Mititi«» 
•* Bar test imt emriAd out ««?eorai*ig to tfm mthud do»ei«it>©« tsgr 
T^^ii afid atiiy^^^. Iho slgrui ia tlM pureatlMtta vero fiiwa 
aeoofdiag to tlie a»f»»o of Ooecuiatloa* 
••• SB4 test im« earrjysd out lay t^s© aeth^d of KfU|»|>^ »^ 1?t*e fimt 
valuot la tl» xm t@it 9X9 %fm melpfoctilt of tatlg@a dUutloa 
aa^ th» valuos la par^athews tffG the xvelpmeala of mtom t iter, 
•••* Pioolfitia roaetloa vaa cartiafl out acooP?!lag to t!5© laettiod 
dIosGiPlbtia la ilxi toxtw 
4 . .*> 
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I HA TITER 
1024 2048 
Antigen l^ YaiDtioiis in XH4 l^st* 
1 J 7 
v.ssi3CilS;jI0l 
stt'ic^^^a tx% mMO^TtHsm t l^ taet!3o«ls for %n. vlt»a ciflitlir^ioa 
of I k ^^ ff<y:^ y»t,;^ -^ ^*^ i^»9fe «?r5«»?1iicll3a« tocfcaic was, ta f ^ t , 
(m:tia§l.c a©Qi% t!30 lod«ft*.-:gg»tie«usi iUlU) ana l45C?.t«2f»e«a '^alo 
(Jul/>) botlJ of vfl'^Sth Imd a aolia horn aiil tmro o i^ployod id.tJi a 
cii"* .'•^ veloijotl asv teLl>"ii<j», la^tjat edl^ mye att^A stafclj ffralns to 
to r'l^v 'ii^. ti22.tliilF 3QV0 far>i^# 
Ifivolire the gt^vlig of ambao la a»sof»iati'^ n witfi njia or mm 
nneciBB of iiiieitiorgsMiistst. %r tb@ mtx^se of this invest;ig^ti^ny 
thtm diffiorent ne t^iA, as »tQte<S la ttm text* wore frupdosreiS for 
masking an»bft eolturos. Xn maBt €>EI»9| t ^ culturev imrt initiated 
and nalntnlned in i^ mumidiitja ^aifes* .Aft^ r^ the initiation of 
cultures oa S M U alantf, tlio ©ttlre i:it»wth wiia 3ub9e<|uoiill3r 
tranafetrod for nmn rultivntlofi into I'^rgo flat bottlec« :%eli 
liottlo mat alii® d a aa«nt of about 8 X a X 11 ctaa, >^eV€riaL bmtcbts 
of such culture bottlas MOT^ r&gaHntlT inoetilated anA vrre Ktj* 
l i S 
Qt 37 C la an ijficiirDSd position Ibr pvdlen^€, imriodt of ificu!»atioii« 
loss of &v&f%w "Was eongtaitly r©pi«ee<5 bgr fu^t^«l• additions of 
freali Ijoviflsa mffm to t te caitait! t3ottIe« mety 9$ hotirs* Xa 
eulturoo x^-^m m&'bm xmre gx^vfi alone t?itli tHelr fwituwi £lof%t 
eabsofjtiont nm of antlbioticiSy In nost caoett remilted in the 
oatftlallsteieat of a &ln^& bmtotML ftsooclot©. nsgaftiw culturoo 
wofo s3.tmF» fmxnd in Gisoat en®*fottrtls of- tfm atte-a^s. Ctat«ro 
bottios tjtJich (Sia not reeolim firttibiofcic ooXtitloii ®lwa3r8 iils?>t^ d 
© tM€!t ^di'iSfttRa ae?«ait ifs tbo ef.ifjg ctHtia^es. tst mth 
ctatuws, setlxrely psotHo tfwplioiioitoa mm eenewOljr foufia o.Hy 
for atmnt 6 ^m^o affcor l!i©aiiatloR» iis tlie cultuwis ag^ d^i, tiso 
sa»t>20 <SiC!inlJ3fc©a l*i itanibGr^  t fe i r <^ossilaaa eontainod 'laiijr 
iracaolofli and t te ^sas&cj^oslo ^lo efoatly <l0n?oas0d« Gueh 
OXants vcf^ QoQtljr fou:id disifitogratoa, THs was '^alray -^o to 
ira ovor pvjutli of tJauetoffiaX aosociatoa. Thorn mms^tst oa 
prolorigod eulttti^o ar® ia ar.eor^imitQ x*tth t te rnsyats of >l!igai*!i 
and Kalian''^^^ o»c«f»t t!"-at t t» aboiw t^ as^ ^ero baw aeod oady 
ntTO|jto-::5 i^ii Ibff i8al!^al#ilii; tfcolr esaXtusoa auto a i^tlo^ of 
B&wn vwm^ Mr:?ea« in tisio otud^ a nixtur© of Acrifiaviii, 
StPOTitoc^wiii, did J^tiioilliii lias ^oen tisod* ^ i s vas fo«fi<l to 
b© "^TQ offectivo la c i^ec&ini; tho fjTOvth of ?!lffor«'it «T)JC1«S of 
conco-aitartt rilevoox^nnissis* 
4bloye -^  i s of tl5® opinion tMt %^ ef^ ?.^ , 1a^ ea tisoA as 8ol« 
eofromitait o]*g:anl8!a was fbund ao tho boet bsctorial Rsaociat* 
for the ostablistr^nt nnd tmlrttennneo of an in vltxo cnatuwi of 
Ud 
slto •«x@et@a for gitrwtt' mvm tttiidi«s« 
\fith v-nouo bajetcPiaS. aorjociates have flsw-^ritSejl esiough info«sa» 
tlon to ->fov& ttmt ^I'lmts stwl^ts of S£fe,g,» f^t II^ fcQ3rSd&fe{& c ^ 
!>e foatlisly l9oXat@<!| imlfitaifle.i a't« fsi-sjpacafce^ . Ibr longer 
n^erSo^ Sji of t l it ultDc^t aiil>-mi3.tullf!^  tBtrs ovoiy altopaate Oa^fn 
^T^ timial fset?^^ l^slloveS tot tl^ e *iK5TmratIo.n of anticoiuc 
@3iii'fiot3 was tt'^t of l^mel "^m In m i^o case© tMu was rioaifiod 
tssr aocpoESinn t ta vti^.^ams of oxtrm^ttofi* "3a ciosn^ffenctlvities 
wr© o^ soCTToS Ijot^oa iit, Mflfcfii^ iipp m^ ^ g!fi^ .;tr aati^fjs in 
aitiro!wa?itl'^ ocl7 yo?ictlons ocfjiiiat l^ sm-ii 9©i?a 0a*ifao® In 
i'S'tlSIOdiffasion tQ8t»« 
la 192- Craig"*^^ naa tt*Q first ptttmi to t^«en«w« aa ttlcotioUe 
©xtiwst of ^ fi^ fftf^ ?.y^ t^^ ft grsaim la ao^ek m'^. 1?flioML«r*» JSeAlnB^^ i, 
for unlLnfi i t as an aitifoo in Ms CF tosts* I<{itttrf I'^wtti anil 
Htl«n»y'^^ fUffttjor issipwm^^ ttJ® tochnlo of nrefntfrinf «fttif»«i oxtx^oieta, 
3«v»ril otl5©r twrftora hme alto mtbsoiitiontly aadiified toehnict of 
isfepanng aipsoas eitracts of ;k. lUHflOadUai* ( ^ w «^ til*''^^! Towy 
aid Uoeieovieli^ ^^f Hitdon^Steii en^ :%«!li9OJi^ 30j "«U«^3^I mn& SiWll 
et ail#"^), 3ut aoae of tlift !»thod« of anti^on oreimratlon %mm 
not iinifor!^ rooi^ dttusiKLo in other lalioVAtorlot* 
%i« soeontXr miverol other noi^er* fwtfo aii(te Qoa» vify ffood 
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«lt«i^fl to is^paf® ana trnttmr ptrtfy tfm aatifj©ftle oxtf^ts* 
lC»f#el 0t ia»®^ ana l(©vi» « a K 8^3©3.^  haf© f»i»pKma tlK> antlgonle 
ILMttaal > Jt«^*^ ^'^ iMLa'ioiid''^  hsw ailso pi^paiod antigens 
fw>m acKSiifiall^  cmtliratoa '^^ tetiaet They h&m islfto ©9tliiat©a tm 
Ijfotoiii ©a«l lit^&i^n eofi'^oitmtloaa in ttmlt &mnijt>s antigssa 
fsro!?sratl0a9, 
fro3 •a9!io!>»fe®riiil ^tsltuws liS^  followlie t te :i»tl^i of ISeasei. 
at al» ' ^ t A ERSISO aaT^r of tmotetiia asjioMattfj %mve ^^Xm 
©^w !»ttsod« 
"Ztm *tttktc5i:i[ srisM of $ ae/H oMciimM© fufea aovoa f^>ys 
old eulta«s «tiro£i© i^t©i a fiiiaeJIy iood f^ ic«i!it of gfo^fe in ^^aoswiiiic 
ctilttini£»# iiie acjeo?ai;>iy!«ni^  bif^terlfil gfovth aid not iiilltic»mio tm 
anti^nicitsr of ttm m^Hm^ antia^n, % tmB&mm&nttvtty ^tmm% 
%lnm tw ontlgeno waa dotectably© in l^ tofits, ^ho ostl*mtod 
iml5 t^J of rm>toin concoatratlons in aJitircinic ©xtfoet® pfttmwid 
f»oai mmmniM ctatut^a are mrmnr$^tmlT 10 QQ thmt ttm v^^Xwm 
oblnincHi in 0i?^?5r extjmeti> 'Inst eamii^ csatus^s* ^hmrmrf t te 
^iotoin coneontration viluoo in thoao iirsroiitiitationo mm dosmilmt 
ioiror than th« voiuoo f«|»nod by Limaft and l^tasiond"'^  fot* Mi 
$mt^ •itfaet9* THia ««3r pertsapi lie duo to ioae imrintion 
o!!i|iEI«iv«d in the extPaeting i>f«K»«^ i«« 
21 
of afititiodiffis after c«»« h«v» htmn mmmt^A aad i®isoi?te<l ligp 
diMA'^ es t^ :® aitlUodJir l<ifttla sH&^y docreaa© after awcctasfia. 
treaia©.U4 ilnd tijnt t!:is aectcsts© in antitsody tltre^ as tissi 
A 
pm^mam^f i s <?ij«jctly rclafc©^ to tl» Xal»Jlity of c«>rta3^ ^tibo* 
aids. It Itaa go-Ter&lly ISG©?I felt Ser a larro mr^r of «of5:tPa t!2r»t 
t!® mtlbodlaa nto'Mce& In wsspons© to msiah l-ti^eetton ^ atjt f,iir® 
a-isr n^tectton to tiss host* 3ec«tu80 peiafiwtioa f^ o.ieraHy occurs 
«swn irhsii tte nitlbo^ t i ter i s falJly Mglu In ao^ emses, 
arjQ^ a antilaodlos !yi^ te«i;i s!io«si to rmrnl&t for ns lo*!^ - f\s tj!?reo 
s^ s^ rs aftcjr mcceosl^ tront'^ist, Haeh anti*5o<^ if!R trH '^ii timi.*illy 
mTisi&t for Ii»?issr t l * ar^ riit>'1iiec(i onlsr ausiiiit aosto '^ nbe'-'S 
of tUo aatba anlig@!i cos^sx* It scc«is tfiat tte «Ttsaic»ti»!i of 
m0h loie lasti'ie a^titxx^ies i s dit® ta tte cnseiai elie^iicfil nature 
of eortalu la^iciag antigofw* T^lr 1.?>ftcs3P !?ersi8t®ie# nmy also 
p«i?fjsp« b© aao to tiM Mi'iiMir of tMir iacorjaoration into rttlciOo-
onaottailiiil colls . In auJ antifonic niiJBtiirei eortatfi n?otf»lna 
alwtrs stisMlatG tfm n«9^ctioi of high lovsl antibodiosi wMle 
othors ntvor sosm to gl*^Q rtm to mieb lewls» This nay \m duo 
to ths eoneentrationt cl^^iif nl nattars, 'aolecultr weighti or 
bsewtse of tfeeir stwcisl witlneiicity io the bost, IiiirS8tlst%tion8 
vers e«rrio4 out to dstoraifie i f soeis of the anti^ i^ns of 
MA. H;^ «^^»t4''« eo^ laoiro ?)otont tfmn the otb&rti and vtietbsr these 
sntieeas can Us ofltBotiirely utilised for detecting sijecifie antigeiw 
1 ^ 'I 
eoiqpofMiiit^ t of S*. totomi<?i ««» ^ W3r effectively utlllsea 
la %fm lei!borf^tot7 for %tm Al&m*siQ of amblaali, i^ xtiiriaed tfmy 
em pirifled airt tMIr eo-weifcyations are High erioiigii, fh& ttse 
of fuirifijSd ai«l mneentmted aitlgene for tfce piioduetion of 
hlf^ tltefod aatlaer» la ex'ieriir^atca afil'i^e^ lnf.i«tt sa^ 
IJosaibl© th© stueSS^  of serologl^'al t«i!sa«lour of tfmm m%%m*iXe 
eoTitsofiOfiti, 
Prosont iltt<31cs o!3 Illation* parlfieatlotii fiPiBGtlo?isstlon» 
mM clmrsucterlBatloii of aitlcOA ojapo'Kinte of ^ H;^ i^ i^ f^>||^  nem 
eG^ sl*5A out V utHlsiiig o-0.y isoteitt aiitieet nr^nai^tioas* o^lmwft 
chiociatofim^bic efcudlee aid exTJetlsK!?itr»i data oa ttielr tvrmmm-
nlclty Is eplt© wa^i^etiw of tte fnct tMt SO-TO of tfm a-ttlgenlc 
eosinonejita ao tmm tte isotofitl*^ to coafer antlgofilc Ri^ciflclty 
la t^Ploue eonslogioal react lon«# Fmctionatioa etu'Ues hasre 
revealed tint vatefwaoluMe estmete of e local etmln of 
i^ taatrniatoa consletoil of fmr raajor fractloiis. lYawetloaa F^ > 
F*» a3«l Ij^  mw founa to »iossos8 mleeiilftr fionogeteltn <>?» the 
Mais of their eltitlon ^liftirlour it anpeare that fr»etloii F^  
ma fsetetoge'ieoua m^ oonslsted of irarl^ ut taolectilar a^eeleai 
vHie frafitlo^a F^  and Fg sisoiMia hosaogemilty. B^euse tfiey vem 
elutod lffiiedUl«t@ly after the effluence of tim '^Id ^lune of the 
oeluaru Xhe irarloiia eot!ipene?ita of thsm fraetlona wire high 
aoleemar velght mrotelna* theae high oolecular weight eoisqpenenta 
of fraetlona F^ and 1| acted aa potent antlf^ etia agalnat rabbit 
U3 
iwiti-tiliol© ^ lAffloXftfilSa BQvm tn 1 % 1» aw! B3F t©«t«. 
in «lsie1i tli©y nho^md a partlai potltlv© roactlon* On tha basis 
of t?^l» anfcigoaic bohartrloury It cnn be t^ netu<lefl thfsfe fsraction* 
F^ aad Tg ceitalaily a'^ tjeap to fcavo tmth rsom fe*ustlvity# FtWJtlon 
I't was IsteMy jpeaetiTO ffit<3 tmo aim tmn^ to haw nach mv^ 
OL^ocifirity cojrjarca to fmctio?i F^ j la mrJusiis aiitigdfi-antl&odUr 
me^tio.i9* I t waa, t!)erel^f«| Ibund necessaipy to ftartl»r 
cl3as^t©3lso t^ -eso fr®ctio?i» ta oriey to R©t a ^r© eosp3?®h©nsii?e 
l^ a^a of til© 3r«3cl**lclty uil t!ir> botiftvloiir o^ ttmm aitigsfis ta 
•ririous »0a»logl«Jtii tosts* Hn oa© nm^^^ m tet^patlon of 
aatli^iitc eo^'^aeuto of IklllJtoSllSia <^*ti^fi 'Jmtmo) i t liati 
boon recently oisoim tfc'^ t vhoto antico?* csonoiited of ^oar !«f!ac«# 
Ja t*nt 9fcuay, i t waa nlso i'rtleated t i r t fraction F^ hariri0 a 
liigli nwloetaar uoint^t ni^toin coisponeit was alao abl© to coalitr 
pt^tactiVB l^iinity ia e%mTijmnAr>l aiisiails* iili '^aia aiifi 
.*l0owivitcb''°^»''^ Itavo J3J.90 nhsm thnt w!Tole*antieen <!3KB * atraia) 
oon j^iated of foai* aajor fractlofia* Tfmse wjifeors Imva idao 
frautSo?mted on© of t te i r iaolatoa fractiona for fiirthar miilfiea» 
tion fmrpamn^ tn tttis stu^y i t vaa sbovn that the speei'^ieity 
Bid th!9 foactiirity of tbe iih^e-aitiisa vas mostly eonfined to 
fractiona F^  and Fg, 7or this raaioa ttt^se t ^ fractions nsra 
purifiod and clmrictoriaad by trazloua |ibyaic^ o«-cbo'tiiet[d eietboda* 
Xn a mcent atudy i t baa islso baon sbovn by l4i8hb«t|^ and Hillor^^^ 
t h ^ aoas antiganieity of tba organias) may b« attribatabla to 
tbt iwraaanea of ^tyeoealyx in tboir antigenic co^la^. 
ffm mmltB on flRaietjUimitl^ n of mmv&nletiXlij etHtiimtod 
C*lIHiaoo stralfi)« :hm or loss Bi^iX -r elution frofJltt wfti?© 
otitisiiiofl fmm w!iole»a'-itiipa n^er i^imttoiis ffatjctlontiitaa ia 
Cei)lia3©x 0*200 colusina* In allf ftomr fiajor Iteetioni imstj ^ 
city of tboue fwiCtlens egainat 7!eit:^ it anftli»iili£>l«*iintii©?i sem% 
i t vm Qico roiiad ttot fimctiona S*^  C'lIHiSSO) aati 7^ (* I^Hi2ao) 
ti©fe faof© 0Tjecific in fctsslr eei^oglcal ^tisviouF t*'f»4i fp»etioai 
'^3 CUBiSOO) ana % CHHtaoO), i t m«, t!i©p©foro, comsltiafid 
thit fTftotJAisa F^  aad Fg fft>ii Ijotli ttucs© t<«» Ctxissiie an** siofioJMsiiic) 
aitieoft »>it»paa?atjb«a iwi^ alill^F In ttmXr WJioIogleaa specif!• 
eit las. 
K«ipr^ 38 ^^ ^j^^ oHsdnea ftmr iwnJca f«»a ^Ht2oo atfiOii 
Oft i^lmdex ('•I^ O* It tms beon shov^ In tbis sttiaar that ttift 
oofieentnition of fraction F^  n 'f^ry liigl^  us eoiaimred to tba 
otl^r ffttctloiis, A3.tl»ufh tnm our atudiaa It mpp9mr» tli^t 
hlgli oo?ieofttf«tlo!i piotoin eos^nAtita only belong to fractloA 
^2 >^ ^^  ^« ^inee tl^ « gfnites of the tvo gela uaed in ebfoii(at»« 
gfftfMo eolitwia i«o^ dlfftrafitt the obtaltMd elutlofi beheviouy 
aaiat tmve alao gvaetlar deitended o?i tfie i»l netilse* In nms^ mora 
1^5 
fmm mm%&ti$M i5ultii2?®a ©M ftfm nxmni^ <niitu*»» of ttratlii 
tbleciam? noil*!* ootJl*m!;i©ns new* ¥0,m carrtod ©ut oft 
'^•©fil^ a'aex f?*S00 «©ltim», Cente^x eoiwsi was «atl.4li»te<l ^feh 
':*i^ t©ln na«:ep@ l i ibo fais© of 205 ^ <o3 to "^A X io3, i t 
¥a0 !i5ua<l t!mt tiB ml<sci&'\T tieights «f f*aietl?>n F^  aod Fj^  ^^fe 
TOsy htc^i Q,n^ «o«^ ^stay fauna f^ll^g out of ttiii fatig® of t!^ 
eolibmtiofi cui?w. Xi^  co:3piit©d at»'?»&sS3%te valuos for tlisse 
frRftif?!^ 9 imm ofitltsited a^ 600 H icP and 260 K 10^ wssnectiwly. 
iieertjso of nojwwalla^silty of a*«5Winrlato *^ »Dtein "int^^fSTn oxaat 
raoXof?tj'«,«'p voifl^ts coisifl not !mv© tioen dstoralma* Hswe-vcr, tli© 
»ioltctii'?.r wiglit of ffestjba IJ^  ims #*camt«ly dotoKjaifiea with 
Ifi t!^ m-igo of til© crOlbmtJbfi mrte, Tli© siolo<nsl«ap wigfjt of 
this ffnoti£>n v&B 03ti!3atod as 69 ^ 10^. Theso ^^u©s %mm 
«i©t®ni»is^  t?ltfe tlJ© Wlp of it» ©ipation dteviiied ffoa tim callljni-
tion u^l^ ?e ridotted W t^ © loftit •cfiar© mthod, Tlio ^lutloti 
v^t i» of fraction F^  van 3aft gi^ator thm the wl€ volust of 
the co3.i«afi, T^ o ©stlmtod uttloctJlar veif!ht« of S», tilitelYllgj 
(1KB » ttvftin) antigen frietlons on Seplmdtx C^«2Q0 ftnA 0*100 
, .103,105+ 
eoXttant wo^ o found to be In ttio fani^ of 650 X lO-* and 10 X 10^ 
In a atsiUnr stud|f ^^» ^lolectilnr im±gtM9 of «i©nloa3L3T fwum 
^- '**fift^ illTtilfH -^'*-^ ''-** *I2H|200> antiton coaponontt on Oepliadtx 
;.^ 1 
O-IJO mm tstl-satcd in th& rmm of ^5 X 10^  to |»#^  X io^, la 
ttdi stti^y aoSl^ taai* wftirht of frmtijon t ims not »8tli®t«d» 
Ti» ceiapofiartfes of those fygsstloaft tieloneea to imrtotMi" aoloma&r 
SfMielos la tti© Pafige of 600 X 10^  to 69 X l o \ ffm laoSLectiXar 
1161^9 of the cotspomnt® fvom fmetlon ^m ^om mt dtotersiinQd 
^cmm of, tt!otr ooioctilar Si©temg®fioitr# 1!tmm fiftdings a?» 
aoraewtiat tliff©«sfit fvon tHooo of Ali K^ m snd rfeenwiteh''^ '^'' , 
Ottt tl'i.3 diffosonco ia r^jfha^ oily duo to tlio 0m;j{lor i^t of 
anticsali? oxtrsiCts nropirod tvotn dlfferoat otifains* 
f&D !jo!siii?towir of thooo antlgea f5?®ctiona la irarlou* antleeiu 
ontltiG^ fractions ym ^rf.!>ar studloA l^ •naSclns s^© of aeveF?^  
a!mt>!52lat© tosta^ Qaaitit^.tiiw piocipltl^ titfatlems of ®ttii»eii 
fwetloas F^  m%& Fg, aggiiat t!iclr ralibit aitl»s«ra voT?e carrloft 
ottt foF oMalnins; furtbef lofoyTitlo!! on the fiatuf© of thei« 
itntliifi«« Optl-ml anni^ jri eonceiitr'atlons \mm ottabllshoA fey 
(palltiitlve rwt'fm^B I1 v^ieh aoHsLl dllntioit of a i^tlgen wire 
naaid to a eoittlant aaount of •ofua* I^tioo hydnoplaoMo Intraie^ 
tlont ham mi Iflq f^tant fol« In tfie forarttion of &ntl|^!i»iintlbo^ 
eo?!^ pl«xttt, tho rraetantt vore imniliatta Inltlttliy for tmo hours 
at 3B C afid finally fisr hB hours Isi a rsfrlgorator* A proeli>ltiA 
eurve vlth a narzi>v aont of «(|alY«lenee vas ohtainad i^on antigofi 
fraotloii f% mn titrated ag'^ lnat i ts rahblt antisonia» Thia 
In^ Ucatad thnt antlbodlAa eonslstlng of a hotf»ii»|^ noout |iopttl«itiofi 
imm eoaqplaxad agaltiat a 8iiia«t or mm than om, afttlgenle 
dotaroifiantt nreisont in this fr«etioa« ZiihlhltloA of prtoipltatas 
1^? 
t^tmA tqr «xe«8S aisount of onttgen in the aoiB of antlfen e]te«88 
iraa ©3.9t> oboorvid* ThiM nas olyvioistfly due to th» availability 
of mam antigenic det^rmifiarttd ttxan IK»{|^4 to mmt ^lith a 
ll'slted mai1>0P of antitoo^ f9caoetd,08» !r«o ai^lferent mmm of 
©(pi^ alefie© tjo?e otmerwiS in ttso nrccipitia ctiw© oMsdnod fmn 
afitlgfisn ffeti0tio3i Fg, ripst m^ of o i^valofMso was 1>maj^ r t!;mi 
tliQ set^E^ so^ i® t?Meli tms r^lat i^ ly {iiint>tjer« It ra^ tie 
o-Teeulatii;© l>at» at ttjo i!io«»iiit| i t anngars tint fraction F^ 
Cfs^ isistcdi of aovnral antiiiBfiicsilly actli^ sioiociilap species* 
'A'IXSOO finSiags ai« ftirt^'w otfefigtfiensd by the fi^Jt tbrtt 
um^'ttienl oiftl-xm pmpQVtiam of natigen a»i€ mitibofiiee %?ow 
obsorwrt boensiflo of tte pttsoe^ we of diffownt aolcmilrr ofHscies 
fea^iai! t ^ l r owa STcscifii^ltiet. Tbs differeaRee in t!» s^ iu'ie 
of ?>i©ci?»itin etifvoa, i«*iPoaontiTg tfte e^vslence msms^ ^ere 
dn© to tlm fttolccialaa? f^torof^eneity of tlio voHmo aiti^en fra^tione* 
A nar'SK^ tf mm of otpivfle'^ ifti* im« obtainable in all awcb protein* 
aitipfotoia ff^otera in wimalj laoietsiaar wei^t of tbe antigen ' 
wa» i i ttee range of ^ ?^  10^ to 1 ^ X io3^ nbne antigenti 
of course, ©i^ibiteA a troxy a^aii? egsaivslene© sone, vheyeae ottsere 
vem found to Five a rat 'er bit>nd gone of irf^ a<^ tien« a biroatSer 
aone of eciuiimJence vns injiicative of the fact tbat| a^ neng otiior 
tbins8| antibodies mv^ fomed against many i^ntiienie deteminants* 
The pivs^iee of t^e•e exouns as antigens mist hive bf^ugbt a 
change in the eharacteHstios of the antibo<^« tor ^xmspl^t an 
incmaee ia hsterogoneity* because of certain lisitations the 
studies on t!» effitcts of # , a i^lt ooncentratioii, etc, mm 
1/S 
not ena^viiiiA mit* 
b«w i!)^eftt0d that 9iteh mtiv^n Mi'sra.d ims oeisixiMa of pmtein, 
ts@3^f^tttifut&f aid I>3lk eo»|)o{)0!itt« i^ tlioiaitli no ap^ifie t6it 
vm pBTform^ for dotoctluc tiie £atKO!>«>tiilJie» Iftit t!i© mtio of 
p«5toi» to esirt»larteite, cti!!l tiso ai^ jjeamnco of ca«%ol3y<Sr«it» 
!aol0tl©a a:^ag t^tfe hl^ ooloeaXax* weleM |w?oteln» In tti© oltitcd 
fractions 0tte^st ttielr nrots©i«sei T om rosult© are olao irt ^  
«o?i^wity tjttls tho fifiaiig» of All Khm ana Meei^vitclJ ' » 
i\ oos^ot© 0©!>!sratiion of vatlowQ i^ stjtoin antlc^ao Isf gei 
filtration tias not posslM© boermro of coitsi^tsrable hstewicorielty 
of *ii^ t©iii® in wlsol© a»l»4c «3Ct»®et»# %l.sn8ici«yla»iato uel oloetit** 
^!aor®tle iwas tiore r»@rfoi^ 0d on ylsolo«»»1>i antig^ii sttSJples nM 
the varioat antif^a fiwstion»» This tectiiic vas fou!ifi uaof^ 
for i?®8olirifig fmtlw igi@!m i>i«iteta« into sopamt© bana* on ttso 
hmiM of !i0t aK^ccalcr elia«E®t ^^^ »** ^ ^ I»a3i8 of t t^ i r laoliMmlar 
•is»0 as if»H« Anticesi fvaetloits F^, F^ «r}d \ vhieh tf«rft Ayuni 
t^ !a»gt<'tt©aa ©n Senijaates 0*200 colitma HOT^  also tmanSi to «?o?tfcid!i 
cbarg® betos^gensity tn polyaeis^attidft g&3. «lectf«i^«o»l«* thiB 
%9 oi^ L^ lont fxo^ tf» smblllty imttemt otitalned fxt>a vnilout 
eoti|po«i*{it« of ^flsotQ amh^ mtiven md. i t s fractions* tfm vtiols 
s^liie sxtvset sl)ovo<l ^ r e tlMui 11 pxt>teifi b!»nds« Bscto ssapls 
coAtainsd iibout SOO fies of ?»i^ t«iii» Antifon aanpCLs fitoa fsmetion 
f^ slaoifsd oeikly otis chamctoristli; %md haevim « mny low vstiiiity. 
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fhU Is aJ» i?iai«atloii of the Ijlgli c»l«culap weif^ hfe of t!^ Msaiae, 
Afiti(Sttfi wBkaia.© of itmtion fg i*taicatfid ttiree protein Imndo vltlj 
differesit "iDbilitici^ Ql^ niirig aiffeTOisco la t!io oolecular irel|?l5tt 
md c'-iarg© ma well* i*^tloa \ ifiaicatC'"* four ptit>t@lft Mt^t 
n i ^ rolatiwly fast s»bllitl©s as conimfoa to otliox* fs^aetiont* 
X''09o roj^t© are ooaswttst tUff©s*0!Jt ffo's tisose of All I^mji aid 
:i9e»vitcfe^^^»^*^, l!i tbis ofcudsr thts^ Imw rouoited SI l>n<l® In 
a !^3olo*aTtlc»0.*i ojct^act from SO strain* ?!io dlfferenea In tM 
miatjer of rwotoin t»aMa waur fjof^ aus again tie <Sio to strala 
^p'aslatloftaii M cdtso, tte resoltitlon pattern of tHo aiffois^nt 
eKitlgon soagloa tisod for oloctwpl^itstlo aersamtioaa laat tmw 
aim eoati?i^tea to tl^ia diams^ity* fft^ oc f©«dta on J^ ns^^t^y.'&ff^ciik 
vfsotOmQ^tlpn mirmloQ tmn scmhti»'bmtQH& eultams suei^a* timt 
this f?i»'m2^lon io loos lxst<sfoi5<»-^ oM3 &^ cofttcins a fi&wiT 
asi^ber of diffoPGnt raoloctilai? spoclea aa c&vmxe€ to a ainilar 
^i?o9ar«tlon tmm m anaba * eflthi«la culture of a 3K3.stPaiii^^^»^ • 
Sovonil l!rauiologlcal testa tmrt) oariOLoswsa 1-% ttea© ©tudlaa 
for tl30 pirposa of cliaraetorising aoelia antirailo co«i|ia.«35 on tt!® 
tiasii of tlsoir oliaraeteristii^ boUaviotir %n aitiacn^antifeodr 
raa/etiont* '^^Hm antlgaalc rharaeterlatiea of ^bola«aatigan aad 
antigen fractlona irro atu'iiod in agar nal 'ilf'lialon testa* 
evoral otbar iiofkors hav© alt» used ID taats^^*^^^^ . la oa© 
of t>»8a atudias al)otit !^  * 10 precipitin bands vom obtaioad 
tmm a aanpla of iilsola*afiti asilc osfteact^*'^ , la tlieaa iavaatlga» 
tioii«| hovevarf no da^laita oofielualooa caa be baaed oa tf^ 
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MeaXtt 0t a^aiwgsrl il lffasion stttilijes* ^c-ms© a tif^l© iwing© 
of sucli f^aic^iofiii ^mo obtftirsable fi^si a lai*g9 nusilser of antigen 
Tmil»amt3©ns itcitiding imrlmis «ntie@n fractlonsf ti«:l«l^ wore uoed 
for atttflyl^ MJ tlio l?yKiiio<llff\i9ioft patterns* tb^sonics a.itlee» 
frasetioas f | aad F^ oalatat?^* t t e i r l^nt i t f tes ia mi t!3©s© 
toQfea, T!%so t t» fractlo3» oiwsjra gaw a i?® t^is>Ei of iioiiMofititr 
aca '^^ -«'t atJtJUii^io afitii^oft GOBm, Ih&m aitlgoni ^ra0tlono t#©ro 
oqjiat?^ t^actiT© agalist raib!>tt a n t l * ^ ^ ! © * ^ ^^«^W-*<?ft 
<'IXHi200 3tisifi) antiec!a oerua* Vteo ati«l^e!iic ^tc«l i t t i?tt« 
la fra^tioaa F^  ©na Fg fwja axaaic a i^ !!^ :wfenic «set>aa aptiofUP 
soi«n^«b Idonticsil, 11'^ eao <:'lfK!ii(5Si are in a^yoo'^'it witl i ttioso 
of 3 i { ! .a i ^ ma Bsaa»jth^^t Coia^ msn^ ® ,^ ana iKli mnn rjia 
'•kmvovttGh*^^ ttmt soio ai t l foale miMti.<5& raaat be coTi'iaa t:% 
cortaln s t r a i n of n,!Af^ «5y*^ !ffl^ . r«®etloa patttrjia oa ttso Ijusi© 
of t i B i r ifxiaaoaloefeitJitsorotie mobtlitlus t»ff^ net t>a'?ica2ly 
diffferesit tmm tfioae o^ slJi^ sato agatwgoi diffusion* EfttTJp^^^ tm$ 
daooaatititod t^ p3Miei??itia atct Xn ajKJiio an^'iraa 9an?5aio» !3sr 
isiefoi7r!U!)o^^t»oDhofetie afialyai** i ^ imaSHir of I i«es 
obMrvod In an agatwgoi nroei^^itlrt teat smy not TOnmsent the 
eatira a!ittee.iic nai?© up of ttjo orEani«i« '^iace, i t only shova 
thooa vaaetioas ia chiefs t^o aatigaaic f^s^aeata are at 
aqpiivaaeaee wt%li tbo anti!iodlas« I«ifi^tf « 9tt of !>i*eoif>itin 
iinaa (fantfai::^ raflaeta t!3a atfiietufo of a aumliar of csoaatlt^Miat 
l»i^taias ifhie!} ara %fm aireot inrodacta of %^ @eae«?ie of a soaei«t« 
T!ie aiapii^tir i n ttie f^aalta olitnliied la thaae ttuaiat reii^ardiac 
the fiiiraDar of pz«eif>itia l iaos wnf tm aua to tim f t ^ t i e trarlatiaaa 
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1ft the strains ©T^^yefl for tlsis pti^ aoso of ctinraetQ^ssing the 
Afiti^fis* %r39 aif fera'scoa tn tim «?»eil1.cltl«s of a?itig0!i 
ff«etloa» cai3| 5f roiirs©! IJ© ©Jt^ain^d o.t ttaj basis of tfeelF 
cfseaic^a stRjfJttsKSii, tn thst© stit«!l«t 10 cera sn^ niil©* fma 
riinlcaiiy mtiiron caaos of wcbii; l^tjiJtitia WK^ USO6 for <^teet« 
ine tl3e s^clficitieQ of a'le^ci cntic^S'i tvmtli^m Itt 753F, lEA, ai3 
'STTfl"itlii tests* la t*rs© IfTOstig'-tiofitf MGII !9olfie!Jlii3p « r i e^ 
jintiit^i fraction ?^  was Ibuna aax^ recKJfcltr© "n« s:>?cifle In tli® 
mi testa, A hlrties* eo-rarstrntloii of ca3!«bo!s3>i3rat© aol©ti©0 in 
^rmtion P^  tmet lasv© coftferretl aowi sjiBei'icity to tMs frsctloiu 
-'rrrtloa F^^ as co!^arc€ to fj^ctloa %, also sf^ swd groater 
«5actl7itsr l3 ITi^ i rxF r.;ia Drocit^ltia titratio*! testa* tn vi£m 
of t!:iR Bl3om fli^dngif i t a:?|j®awi tl.'st tls5 coifbfrmtio^s within 
t!KJ cictiw Gitee or tt-e antiectiie aater'siaaat® in ritigea fraQtion 
'^'^ n,To m^h t'*at tlioy p«3iri!'% a greater aati,*^?iie otiaaltstSoa* 
^l:io Situation m^ f»t tm tnsD fbr oti-:or fwtotlo^® in #il':^ h tl:^ 
attifCJiJic :ifeter*5iiiatfca 'lorljapi a^ ?iot ao veii oxpDsea to the 
X'rmmc^ap&test tetl9t Ttmmtnmf a greater ^.ntlbo^ pm^etioii 
against fr««;tio!fj r^ smy pejftsaps t*e <tio to i t s s^^a i^al coafor!!iatioa» 
and a hirlscr •aaiecta.ar ^igtit* ni-iiiar romHtss ner© ti:iao otstainad 
oa fraetioa T^ t^om tfm axanic 8train8» at wall, Thesa remata 
alao support tisa vi»v that mm co*iioa antirefiie sitoa are nroacnt 
in th© aatigaa tmotiom frofa axanio and {jioaoso i^e a«!i»al>aB« The 
author is of tha opialot *1mt farfchar eluci^tion of the aatigoaia 
mike ttp is tsaential for a coaplato rharaetorisation of m»1im 
antigofia* This oaa bo fartNir •eeaa^isliad W chametariaiag ths 
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vx. BXBUooitA»0r 
3« Lls^a • f^av^ i^ 1^% :'finale f\3i*3l?jatil!ig aoeMc as'sontniT. 
d®l Mallei Coloai>i«# I« l?K3iae?i©© atid !!»j^ i*ioXosl« etrnmctoria-
t i e s 0f ^rssXrm of ;.;ifeiSiafflra &lalals!tlfi,a» ^% ^* 'STOP* "•^ •«S# 
Oieit "^ pt^ HTa^ fito ^al Vjiil©! ColoatJit. v, Ca|)ar!lty of 
r<gfe»tM MffliQa.rtaiB,ft ^f hamn orir:ln to tttUiae f^lffi^mrit 
tfmB of »feawh»i ia i t s si^taljolii^ to. #^ XstSTi, Meet* %0* 
5t 293*303« 
$« Koe1i« a, I88t« ^ r tJ^ ntermxelKia^ Ti von imtbo^nftii Oi^a^sr9eii« 
7« Kaft«lit| 3^ 1S86« «^ ur Aatiologie *tei* J^entorto in i^ i>7i)tdn« 
8« KniM, t^ «, and ^tqti^iei A« 109*^ « Unterwie^iifieoyi ulMir 
l^tenterlA urid X«lx)ralioc«a«e« «^ %g« XiifeetiofMltrfuflcli, 
1«» 1»1»*8. 
I O i 
% %PFS| t» 1903* P^rtf^r noift m msithixi 4!^ r«enfcez^  in Xnaia« 
fl» a»ae of tbrmtU^n of atteondafy a^ aoobie aboeoss of tha l iver, 
»ith ft !toto on tiio mmm to«t for d^oentofios* 3rlt» r%d* J* 
10, ^^ tfonCf ^P» 1W« ^ ^ ©tioloigr of t;te <!y9efit0i?io® of the 
PbiXi|»!ii?io XedliL^ ids* Cifo» t^ r^ p. i^ isemaesf I'lafiil&i ^ p|>« 
1I» l%8nrafi»| t^S,, snii Oiogg, Ht^ t l^o^t ifeaetJaai Their ctntlva* 
tion aai ©tlologic ulgrilfica'Tee* «^ Iafc»f»tloii8 ^Uneaaea a, 
12, ^a'lco, !\ll» I9 f^r, a stti^ of tis© omfcft^ eM of oan in t!» 
SR!ms» Oanal ^ f^»« Ma# Xiop# ::©:*» ^raaitol* 8t t33-!^ a?^  and 
1^ 18» n«ma aaeoBiaoio <^ e to i?tfoetlofj tiitfe n,q\tfpj!|Fi@^ ft, 
fAstfti^^gp,r iiaJi. 2rop» ::si^ »^ Stoanltol* P2f ^01*2^. 
13# ^^^Sf ^.^S* W V l^e^srifeerits l3 t l » Csasi, SooOf '^ -^ .^ife 
%rasitol« ''i 3?1*.35**. 
1»f, Ciait, H.C, i^ aP*. Tho (fiotrilration nm ceaplications of 
aaioobie i^aiona fwmA in 1@6 poaUsisrto^ oi^^liationa* Pnsc^ 
15, »eCoy, o,w,| QuNirt ^%t ^vmn^ A»'^ .f 'auaaaaoii, !i,fu, 
CofvioiSjrp J«S«, and ^niiinsa, l*D* 1936* r^iaemie «ia1>ic 
ayaaJiteiy, ^g»,, Xnata* Haaltb lull* %• 1&6t 187 pp^ 
16» IIMT^I A,? , 1935» The oeettrranGe of infaatations with 
I*. ^^ •^MW.i^ f assoeiatod ^ t h ifatar.Doma iliaa&aea, l^biie 
Hialth aapta. Ctl«3.) 5!&, 323«.'3^» 
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mSL eiiide'9loXogieai ai3^et« of ©piaerjle esiebtaslfl occttrviog 
in ocenpints of %tm ^%itetaii %att^!it 3ttiidLiiSy o^loroy i^i^ an« 
iB?i90Masl9t J^ i?ocG?it oat tifiecOs la naiflaaa. 3rit . r!oa# ^* II« 
1lWtl6, 
OaitoPf ^t^^-^f OflUttt \C*i nitl l^cyo, v,!?, 195^^ Ctaaies of 
aer -mfet^locioetea /l*icto:^ imd riatolog|j©« :i«a;b oinones imd 
•^1. f«wl9, T,n, I'Yo, A stjpoH on t^ *l? !3ieroaeoidc ofe f^^ cts found 
in cholera evaeiatteas* 6fcte o^in* «^0!>t» SauTlt* Co*^ # Jt^ l^ta 
S2* Ctt!Viin0M«| D«3» 1871* A r©j»it oa Cijoifiya. Ttb fan, lleiA* 
3ftnlt* C s^Bi, ttmskf A?»D# 3 , , f»t»D3**, 
(8 3Qr« i ) | M»5JM, 
2h^ loarlii F, 1B7S>« %aa«f)»}afte "^fttvieiaung iroa Asioebea in 
Qlcltdterai. kreK pat*»el« ^a*» «* H33raiol#f Vipch»v»» 6% 
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§&mmti^» Boobaetititftgen irerseMedofit lcf«!)iKlieit«ft Cttiitelsx* 
i?4«gEaBlie!i» "^ nfcyw ^^W^etiel* %Paoitealt, % 36^37^* 
37, 5^7-^0. 
S9, EmaO| t?,, a^ ijj Bas^^e , A, f893# ^4io Espedittoa fmeh 
Jfesfc. *»«• •^orJ!llc!lr# 19» 3^t 378-379« 
30. mainii J» 1887* 0*tt|slavicl» Casopis* l»eik*ftPtt» €»etffe»yc&, 
31* Oi3«rf l^ » 1S90« On I!-® teittti. CS3UL ^'i il^aefstfivr !«i4 in 
^a* %ir» itKlift. 57« 50(V^3* 
33* %elC| G» 189% Ot»8ttinration8 on tlio toiftSM.>&l^ln ^•ttnteiy 
and «liac«am of tlio livi>r« ,S>iinSjol*8 Toxas Mod. J« 6, ^19^31* 
SN^ , iCo(v*aeS| F, 1892, 3Qoli«Dhttt$KSOfi und Vorsaclio uobei^  ai« 
aogBfiAiiRio AaoQbonasjrfltiifcQrie* 2« Bftllk* 13i $09->551» 
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35* Q»l«aant -^ ^9^» ^ llliitfil.Tliga, • life* «s»te»i oceuilng 
In fwtfu ^^2.» ^ ^ ^th« Off* M)» 355»3^« 
•trains of 1*. WtXUXS^UA* ^^n *^ '^^ P* ^^ <5# ^S* 1?t ^^5**» 
U3* 1971» A co!!^ri90fi of genoae 0is«« and ttiamal-
«!!©fwtur?itioii*i»aB!piw^ baso coa|»altto« of SC?A» ffoa »«iv©ri£lL 
^^ se'^ r^s of IsiliisaQilib. CMntol^iea gtmp)t #^ ^toaidtoi* 57f 
30. Oa^ mtsit :i* W1« Isniiioiamoyeaceiit t©c!inl<p© foi» diaffiosi* 
of ^i. M^.^ly|i^*^ sti^ins* %d, I^ ab, rochnoSi* ^ t 1^34-^ 16* 
39» C-oM,ia% t%f mC Tk^lB^ % 1965. li«ilatiofi of diffoient 
8i»Ga sii1>8tr»iii9 ft&m thnm ^nock aiXtums of ^ ^ft^?,yt^ft 
i^ Titb obaerviitiona ot) sponta!i@o»s aim ctmnget lyfHBctliig i ^ l e 
popiaatloft«« «r« l^toaooX. 12| 509*5^3• 
*•©» Kntner, Jl. W n •%Ung* in ^ MglolYtAei^ %tui« (nev 3iol.), 
M. Bifttoa, a,0,?., >%«x«iritel), K., «n« Cestoitont ^•t?. 1970. 
Thtt lUaetional »>n»)a»lo£r of wtl^i^fiieitr in !»»ftJalftXTftlCflt 
4nii, f»»9. '%(!« {Wmtitol* 6^, 299«3C «^ 
^« «riifii9llin%a» B«t ana KrtOolf^Tf F« 10i>« The toide offict 
of 2«, ^ •^fe^ itr^ iJt* on l«tieocyt»o. ^a^* ^xop. ^ a . l^msitoX. 
98, 375-381. 
V3« FKoetor, H«:!«, ana Gragoiy, H«A» 1972. Tho otiwirvatlon of a 
aarfifio mttm lymmm in tho ti^plioaoitos of §«. i^^ fl^ y^fe^ ca 
fxwi tlio liifian ooloa* Ami. T]no|», Mtd, i^trasitol. ^$ 339»^. 
¥¥^ Wittn«F» H,, ttjtd B»s«iitHKi»9 Kl\ 1970* %3.e of Hftettriit in 
m&lfyin$ utr^mm^ti «f |«. lAati-^ ivi^ f^i^ ^ stu<!i«» of taitMit fma 
otefie ^et«lliittng •eon 3«fetey|©iw 2» %rasit» 36, 335»3*^ ?# 
h6^ Oaitet«yatfi| :J|,A» 1970« Oa tbs ml© of bacfcoxla Irt nismrimont^ 
a'^oMaais* (Hassiaa)* ilsa* ?sat«8it» (tba^)» 3% 671-67**. 
%?• iitema, O, 1971* %abiotie rolafcioaateit ttetveoii ^ fMmlH!%tt^tk 
md ^mtSmt/^B, mMtim$0 *^ta :iiiest)blo1., pol* o^i** A* 3f ?%B$^ 
M?. iifemdf 0, 1969* ?^«el<latio!i of faetoiis) t^esjjonslbio fbv 
Sofv ^ If *>9*^« 
!liiin^oit m^ a p&ssimo anoociation ^litli Z»m M'^^n7if%P^'^-
.^i^ t A«ifta Jr^  f Jt>p. Ms'l* Baia. mtl^ 2» 1«>6»ia9. 
50» %iirdo% U'^ *^  %i^rt K,| and He®», C.*:» 195P, the cti!lttii*iLL 
re<pir0cscnt9 of ^atlaaoilfta CSPLl ai-l tUe eoapaJmttvB offect« of 
dvriie 00 ti% e^afcs of ^ c a l l ftfid | ^ ia«l<ft3.irtlci» ^* *^ 
TtO|>. Had* %g# 1| 1^.161» 
51. Sfeaffor, ^.G,, I,% Eoyt iiifl *^J^ * »fc^a»» 19^» ^bo relation* 
ship iMitiNMin bfietftria BM the pxofCMiatJloii of .^.^ f^?iftift|»ft 
UlilfllyUgtt ia ajitur««. ! ^ t . Pt»c. 60t5S» 
5<l* '^seliioitti lit 1^1* Iticidofifo as lar TXOTB tiaotorioiviB «8«o<:loo 
ft iMilMi drsofitfi^o dAA 1 «ai1»lfttt« (X«ieidoned of baetoriaX flort 
asseoistod %fitn tho drsontefy sniM in wsobiMit* ^lll» %e« 
U3 
5'S»» i M i i t p i f 0|,p,p t:0if#, I'^ i^Vt %®% <2»w»i c©ra©% iit*%t t? i ie», 
l i i t f t ^ tes l iii0i<ni3.mti0!i «if ^ f m f i t©, asflKro^fitaaiiiiiteci «ift<l 
mtJm^iama calaoa f igs wltli Cgfe„m«,||ia. ttstialyfeteit ^^'% ^» 
ff?j|| !l3«» % g , t^i 675»#S» 
caatiif®® # f ©no slwAn of .Mi«,ate. lil8ll>2HJ&,l>sa» ^. %i»sik>l. 
t>0» -Sow iii%«r«0tiiiiit la v i t » ©f aal.sai8lm lil»tel,iSli:lga ^ ^ 
aifigle spiel«s o f ! ^ « & b i i i «^Moiit®, An* J» f»sip, '.Wit %g» 
^ 4^# Tw>i»» Hta» l|r«, 25f 109-1 ^ , 
$% %mik^ *•«!• , sad i)»%§mw| J . 1f:?5, f?ie cmtlvatiori of 
1 i 
•fier»tattlon of Inteacmt^ tttmUnXtiM ^ t t ^u t tjneteria in 
6U fmt^t %^*t Irndxi^ IVt ^ilbrtta, X,^  lliskiasiiy :'l»L*H«y arid 
liij©i» of ca*8 a!t3 tijo "Olntiofi of b«et©nii| ctiXtivatloiH aa^ 
14wi» passage to VIRHOHCO, ^% 3^ %g^ 1:?^  5$9b60f* 
<3« Hoiofif^  3[|i-#i '^#^ J« ri7«f **#*\ I^setliorg, sful S*t» ~^ier« 19^* 
Tte otoyl3.i«atioa of tHis eysto of jateaoitea. M,^ lllytrli^ ft vltli 
^xtsttoliafy obaofi^^tions on eabso^osst oxcsnittitioii* ?»9C» 3«^ # 
2^1* Congr* tteitjbloi, Mo* 
6^ # -Jf^ riftoy, T.U^ aia %ae!i©yt K"^* i^3* A»a»«jbio»i8 rtia 
a?iol«»l«»»l *• gxwtth mmlremtitB of 'i^ ilfcaiK^ ttlti, tliit&OlyUgft 
65# '^ »^t c.w, 19M, *^i^iioiatiofi of iatyMsm. niatoinicit 
Pmbloaa ofneouittez^ d in g^vfeb of r.:!^ !*^ *^ .^ ? f^ftffl^ ytie^ in 
eiattims dovwiopod W aie«o»iao2atiofi« ^ «^ Tmp* ltd* %§, 
67* Alwid, i5» 1970* QaantitatiYft aoasuroraefit of th$ ioliitiitoiy 
•ffo«t of imiei:tiiii G on SifiHtUgjhM fioll mA ^XUM WMUXM* 
Jouamal of tb© Indian Mtdieai Asaoeiatio% Vol» 55f >f1tJ»12* 
U l 
68* 3|i«ff«]*f »r»C^« t9^« ^tvMiOM on the giotith i^^irs^oats of 
Miftr«^ fitHnlYllCio »^ '^ t^uaios o?i tlie natti-e of «on» of tt» 
fttetors In ths Strnft^r^rtfe ma^lvm that affect tf» pz^ iMigfttion 
of &. l>tgtfaYtASII» ^ «^ %e* ?^ i 11^13^* 
cultlmtlon of lialaaagfra Utoll^aifiJI J^feh »fllatlofi ittaetivatca 
70. n^isoiii rJtC,, a'la Ilirioit '•^ * 1962« 2'ho offoct of ioioctea 
a^oSfls of Imc;t0ipl«i on ;^aaBS^ Uifeatot«l^ ,a» ^irgiain 3cl* 
71. mntpts^ %'\ 1950* c^tiiratiQ!> of ?atfSiMCI>a fiiatairtlffia vj^^ 
7S. ^l!llUp«t ^r», ma -lartgi'i •^^ « 19^» ''ffscts of gfowth la 
vitvo ^ith acaeetod c^*woMa:i aasociatot aid of evyatatioii aad 
osryst^tloi ofi the vl»I®?ico of MSMftfillA laiattiilldfcltift foi? 
73« f^mfltor, J,6, , aid "lye, "•W« 19^ 8» «ittt«Uei ofi the jpcovth 
«icplw3Rfits of ;„:iili8iapfljaft ftlltga.;diaigii I» ^%i«teB«ic« of II 
atwda of ik. ?^ |?My^ i^ f^t timsiiili o-io liai<lrod tPRiiaplaiil* in tli© 
«l»t:ieo of iMi aet l in^ oultliayifif liaotorlal flom* A% »^ %g» 
7W» 3!MiffQr« .^Q* t9?2. 3ttjai«» oa th© gwvth iii<p*T««i©fst« of 
ffllaiMUMi. MltftlYllfilii *^ ^tuiloa on the amtaro of eoae of the 
fm%&t9 in the '^Shmtt&r • t^ fye ne^ua that effect the pformgation 
of ilk. t^ ff«^ <y^ y^ ,|ip.fv A% J* Tye« 5^ 1 119»1BB« 
75* O^eittth, '**y a^ a lbiiafa« B« t«9^ 6» Bieiogieal etudies on 
l^ aHBttMl Ittllnlytiffip ^ Cmvth eyeio of pofiuiatlont in e mixed 
heeterim fLom* As* J, trs^p, ?ied, %g. 25, 77l«76a# 
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77^ MMmnd^ I»»3« 1968, Is!^«»vea setlsoA for tb® aa^ieiwjilc 
«*, »^ fltrttyt^ f^>ft » life© a«ieba@ witb tXTimnosomtiat, J* P&msitol* 
^*t 71^719* 
7B. !Uai9a«, I%S, t96l. ^ifoni^ ci3itlvn.tlofi of Llte^^MfM l^alaajilliteft 
7!J« Bir.:3.na> %% i^^K Tcrl^iimofj of nsenic ndti^^feioja of 
a«3otoo# ^0 !1arasito2.» ^ , 1C^7»10?6, 
nnmoo of S^ ?^!,aBg&a, liigtiftW,|ga» 2:, irtottific-tion of 
^1* Pattern, C.?,T., ai8S»i<l, i:..^ %» arid .%il«t *?•«• 1972. Urusos 
af v,^ !^iiaMtei, llj^itoytaiga» n , Ilorf!l3oiic;.n08i« of tm pQlS^h&djpdl 
parfelcl® </.BI%->ii:*9>->JB • 3oi a^d ttio filc?,«j0atou« agem 
€A3an>^^K-9. if. TimlofT. 9f af*S*350, 
i2» J^afeii 3^«i\t £%tt«rfi, C,P,T#, Dlsnaona, !*.',» ana Koltter, %B. 
1971» vim»c!j of M M R H M Hl8tea.ytii<:B» ^3ti* t»»9p«ni«8 of 
thn ^lyhodriia ^ m s of tim IIBU30t stmin, J^ , Mitilof^* i% 
1?9-t36« 
S3. Mft«!dl8oll| •'•:'*, Ka^na, 1,0,, a-i't !'lsfloii»''%v, B. 1968. 
'^ rnimrlson of int aamrial an^ l aextologif t«%sti for t l» liftgnosit 
of «i»bla3l». A% ;r, Tjtep, !%d, %g, 5*^ 0w5l^ 7. 
8i»« mmA^ S.9 and »attitr, l^,D« 1971, Immm rssfjonsafl in 
1-^3 
eo«|Mirl8o(i of aoleeted paraflitfe and firet^liiririf a»»el^ «i in 
fci»chiiicf* #^ ^«to«ooX» 13» 175^ 1*^ 2* 
• BSisoolt J.P., leuia^ .^'•'^ •> %» %loj«i«i md Kia r%var4» 106t» 
SroiirdLniiy nsrsort on a Jm-aa l^uEfcinatioa teat foi* v^ntaaioebae* 
8S« Ateia<^i v»o, tf^» An l3-"«in»4iffWil0n test for amoblasit^ 
Sis* P^t* C l^0!i# 7t 191 • 
ftmajcytosm ^ neati^siMla of bentoalt© particles coated tdltfe 
a^ticoa aerivofi fi?o3 ;^ at^ inmgte, M8tffilltl^i» »^ l.ab. d Clin, 
90. Iliia.pe»it \ » %ung| *r»«X,, %itait, J« AMotir, P#l>*, 111, »ad 
^aH^, B^ D^  1967# T?m aerolo^ie »9|»nst of patlenti nitli 
iiisdMasis cosaparod ^ e^l^diffiisio!), tid!*M^gl'ati'mt.ion m^ 
phftl^ytosis t©ehai<saes irith a eommn ^fjlmmM UH^mUM 
aatifon preimfmtion» J^ , l»al>» <S! Ciin, ilea, 69, »#'67->>71» 
91* Httin, J^C, 1957, Tim 89vt»logienl diagnoii* of mmhimstu W 
m^m of the Tsi«citltln tost, ^ , J» Tipop He«, %f# 6, '>99*513» 
92, Jkiaaiaen, 3.B, 19*5, Chin«cton«atlon of fl^ nl,«ftttli Mttoaiftii^fc 
anti^iwaatiboay vemtUim W ml «if ftiaion* f*xper^ l^i««itol» 
1 6 , SSSkm235* 
i 4 
93» J^ tHil9«rf «^ ^r*t %r»l l f O^K^ f^stmv» H,c#y ibtti, l»0*| 
CjpjpaHi^  •^y ft^d Ido3P^ ^^* 1972* 3«rt>logie diagnosis of 
9lf» i^tOYf 0«B,, Ea^g ,^ I,C,, ana Gl^ aaoiif 'h% 197D» tlua of the 
l i^rect bBfiiaggltitifiatloii test in mm studies of sonoa^a«;iic»» 
logy of &mhXmtn in fct^ tieatewi hBrniMp^mm^ i-lltli» tal>. Sci, 
95» ^ i iitm.1, i»f mB t^ li©«»idtch, B, 1968, 3©roiogics3l ebsnwu 
tQ«l8atioa of J^ (19 Q) aM 0 C? 0) rat]%>it antiiboaies in 
f03!sori» to y.afeafflttS33ift, mi^ aXylJU i^i, antief^as. Cm* ^, F4cw>l»i©i. 
1«fr, t317-1323» 
# « tkMlie>% o«c«f f^tpuii 3^ »<^ *f aid loia ri^ rssA. 196@» Oeaetiidtr 
of laiaaft i'Txim^MXlm iit aatbiaois* «^ X^ouiol* IC t^ 817*^ S *^ 
97# ^^ JJioyot ^i^f ^wiif S^^t «^^ JfcFaflan»t tl, 1972, Ciiatcai 
oi7i!at2ation of aGfUJs inmtnogiolsalina in aiaooMaaia* Xammoloisr* 
23t 937.9*f6# 
^* %oii|pfiieknftVii| i* and %txii« H,C« 1967* ^^ait l^ofical diagnoais 
of tfiooiiiaaia tir iiniinofl«iox«aeanee« J« Ciin« aitli* aOt ^5»i7S« 
99* %faiial« T,^  ani Ciiaie«m>a, V« 1969, Iifntnoalaotvcif^retia 
taat for aaoatiiasia* Bvai* '^d* SQittw Org« t^, 3^3* 
100. Goldaant %t and 3i<idi#iit ^«A, 1965* Antirenie eoapariaon 
of tm «rtM*fains of l^ tlliflpitel,, ftltlftlylllgl W «•! diffuaion and 
i»«ino«ltetroplioy«»i»« ^xpar* e^kvaait* 17* 32$»331« 
101« aii ICluin^  2i«, and ^aBovite!}, &« 1968* A e«Hiiparatiw ttudf 
of ttia antigona of ao'wi of tha *aiato3Lytiea»Tyj»a* atraint 
of i^ rtfeKiyiAii^ .. A qiualiiativo and qpaantitatiira afmluation of 
] HtJ 
102* ie^ilsi t;«P,^  a:ia EessQly *^F« t967* rractlofifttion of 
103. ^ 1 Ktmsi S#, aid Usei-t^ ritehf n, 1970. Sfcaaios oa tfes 
rjurififiation of ynsti^ apgte liiitf>lyt«tga aatigefta tjr eel 
filtx^tion« I, £bss© pinyaicoctie^^ni |sn»r>©fti©8 of ttm 
isolated fxwitio!)}!* Cun, J» ^!ieft»btol* 16, tf8$»*»9??» 
ith^ i^l Ktei, :i,^ ana M^omviteli^  T>t 1970* Stiitties oa the 
fUtrat&on* 1I» *|j# wittiteaic tsmp^itlet of fet® igelatod 
fi^ietions* C©!u «^ t%:]!«»blol» 16, ^ 3 J ^ * 
105t I'mKad^ Og, ?itxi(li»a^  ^*^*t tmx %d.X% il«'^ * ^ 9 a.na 
V.K» T^inayi^ * 196% todiJ^ct !saf5«g^titliiatlort nfi« «no!>a» 
i!Si»!illi8atioti tuatt ftnd tti^ir evfau&tioii in intestiidl and 
o^rftin^o^inaa et^^iasis* A!»i, 1» !i'»op. ilert, %i»# iS, 
106. Se«i«»t ^^ ^^ M ^-» * l^«Jlff a!ta •:«^ .'» *>3ws« iW# A a»cmfied 
ahaffeiv^iy® tdc1iii(p« for th© ciiltivatioa of ^tytj^ii^ 
h^ff^tirt^c^ aiiA c«>!?i® ol)»*rvfttion» en ita caf^ltntt^*© 
107. «^pe»»« J*J^ »f anft Laiftoas, l>»K» 1953» ^ ^ ^3:^  itain 
pveaervatioa tocfinifiua for the identifit^ation of intestinal 
pmtoaoa, An, J« Ti^ p* Hed* %g, S, 613*619* 
1 i5 
108» XttMXt ^«'•§ I«iA«» '-*.iP., Ikt^ fooX, C,%, and Tttmer, ^.A, 
t««t8 ^ sasMsslt* Ai» !<, ftop, "%^ %6» l*frt ^K)*^^* 
> ^MlJJ-slit lint* orin^ '^ ^ ^anforaf m l t.^ i;^  iiaile* 195^ *» 
h pmtoijimfwGO cl:®3icatij f^finsil !ae«Uu'!! far etH-tlv tian of 
111. tiOwiTt 0#i4f IhJ t^JSntipfc, %J#, IMsT, '*^ «I*»f ?»"*1 iiA-i^aUf *\^» 
1ia# M^tr®^, ^, 1970. ?l©tli5tf3 o f '3loch0ile'»l '"mlysta 
<C^lek| 1^ , ®a)# Vol, 13, Johfi ''liny nii^ . Go«ts, 'Tm# Toifi. 
113* : -^l8 | B,J«» ant I#oTard OmstRlJi, 1^ 6?^ , ?Mtt*i0 lit 
m<i ImratiJiochorslwtiyi %eliJle aaldi ft'^ilysit* Vol, I I , 
tei<!eTiie Ihmgi, rfew ro»|c ana tanaoiu pp, 3t7*32S. 
1 i? 
116, t%yif(ir» %lh t971# -httm^M in Imifiolegr m€ tssano* 
tea^csdlc !¥BS0« iJctf "^ife at"! lo?i^n» fi** 1»5^» 
l i l t i^ l3ol(Seep;op, t^*/* 19J??» tin© olcitj • aotl:©^ a«5 
l»l::;iir©»o?.cct!^^!:D?c3e, late*!?, /^ Jwls, /lioi?nr» '^'-upl. 
iTEtfi&l, 7 | 10.V110# 
119» ^tizmor, c . j , , ©!!{» C^^oss^t ^» "^^ ^^ ^ fe^iOiBCl^-der*! " t u ^ 
»*73«i^5l. 
1f!% f-my^t 2»n. t'/C^ riut?,i:^!.t^oT:y,^e*t'T!itc(! cello in t^^ 
li< i^!?GCt ts2C;Tlt3^^*ts^^?^ tes t foF a'!!oMficia» &'!• ^« Sro^# 
Ifed* %e« 1% ^6S*^9» 
i n . ^pao i , 2/^», ai-^ "eaOy, 0,% i«?7fj, •.f»f»r;t-tlo?i n'* tlia 
%slr0v&r!!!j '.:rt«lilie3.Xci teatenlte ?loe«m1.®fe$0a teat for the 
iafeiSftgl^ a, l a i a ^ m k i i i-^^ti^n-n-vf mteU #^ %tti«jl, 
121, 'V»t)ell, c , , an« l»«l«litw, %^* 1<J?>6, On tt5<» eultlvatlon of 
Pum9tto%opT iSf «^«31B, 
IPi ,^ ^ingam, r , t , , and t^-ltX-aai '*tH, 19*>7, "he iin^longatlon 
of the Tiftbllity of eultuma of i^ ftfci>|Bf^ f^  t^^at^^y^ic^ Ijsr 
tha Addition of ^tTeptoaoreia* J , FnuraaitoX* B3| M6J»ia« 
J iS 
strains o f r^ iiifeasiaelia IHatinlYtiiffli i a v i t m , Xyaf^i. loy. :be, 
fi3E4i^ ioa TOnctiai for KSia!>ia3iQt eDmasativo teafeo ^isrfor«jd 
1!;^ *S, A pixslinioa^y noto on tlxo cos^e lo^t fixation tost 
-ftjp. 5^1. %e« 22, $8i*5^i# 
t^ xj oo'i0lii'?Kji3t ftoation test Irs a*ieMe |"®mtitis r.iil 
t?C^ « *l.fi1o?i»* •t'-f| .'•*«, y^ 's-'' -la^Jinon, '^.-. 19^.. ^^eMe I^'^ filc^ ^nt 
131« V'0ll8, '»• log's, Tto a'-jaoMe coapio^ TJn.t nxatloa t@st» 
:!.J. Miaaya, 11, <B-111» 
132, iliai» %, an^ c«trnithis?«| !i;*l.« i')Pm Obsesrvations on tlie 
•value of the camtHowtit fixation tisst i i the diagrioaif and 
aanaceiaent of aiaoeblasis, .I«J» ttstrslia* 1« 3S»36* 
133* nillXi|^ a« B,P« i9SU Coiii»amtivo efl^ctt of ctrtaiA apeeioa 
of twypamoomiem on th« gwvth of irfjUfffiimthft UtftfllYtillit ia 
tha abaance of battalia, A^J.Ti^p, %d, f%rg, 3If S^ ^^ *^** 
i :* 
rmn msesii^allr emtiirat#a 'M.mmM UMsQ,S%JLth a^^ 
137» Swi|!|5» l«:i#| ana lb\i^3.f •^«r» 1971* Ca'!»?*irf!tl'w& s t u ^ 
of fc&Q aitlTi?>^ i^ s t^oas© itt &'!J®tilaal9t Iferstatenc© after 
133* rtfuppi !• !• I^ T**-* Pmtectir© tta-tiaity t© assiMc Infteelioa 
35!?*360# 
139* I4i»l*bmi^ l5, il,B,g aid Miu©r, *r,n# i*>9i|.» tm atnictural 
TopoetitfslctsT of l;iat,rtaiMrlte, lila]&,fll;^ ftfc >:^ eh8t2(Slmi, 1903. 
